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ELEMENTARY ALGEBRA. 


Page 14. 
34+6x2=34+12=15. 
10—3x3=10—9=1. 
12+-3x2=12+6=2. 
S749 3-$8—68%7 + 
24 —33=9 + 24-33 = 33— 
33 =0. 

32+8x4+ 49+7—4 = 32+ 32 
+ 49+7-4=1+7-4=8 

. —4=4, 

Px 2x 8 + 6—1+100—6+6-—1 
+ 100=1—1+ 100=0+100 
= 100. 

0x2x4x5+40 + 0=0+40 + 
0=04+0=0. 

Page 15. 


. 64+12x4=6+48=54, 


24+6x4=24+24=1. 

42x 6+14+16 x 6— 66 = 252 + 
14+96—66= 18+96—66 = 
18+ 30 = 48. 

144+6«8 + 18+6-—5=144+ 
48 + 18+6—5=3+3-5=6 
—d5=1. 


Problems. 


Let x= the money B had left. 


9. 2x4x6+12-—2+4+ 200=48~ 12 
—2 + 200=4-—2+200=2+ 
200 = 202. 

10. 0x4x8x10+80+2 + 0=0 + 
~ 404+0=04+0=0. 
Page 16. 

1. (22+7—2) x (12+6) =(29- 
2)x2=27x2=54. : 

8. 22+ (7—2) x (12+6) =2245 
« 2= 22+10 = 32. 

5. 13x (6+4)+8x2=13x10+16 
= 130+16=146. 

7. 4x5x (9-3) + (9+3 4 6) =4 
x5x6+9=1204+9=129. 

9. 3+4x9-(3 + 6)+3=39-3 
= 36. 

10. 327 x 6+109 + 62 x 6—22%9 

247 
= 1962+109 + 260—15=18 
+ 260 — 15 = 278 — 15 = 263. 
Page 16. 


Then the equation is 7 =82-—3x9. 
Removing x, we have x= 82 — 27. 


Removing —, we have 2 =55. 


Let x= how many knives can be bought. 
Then the equation is x=1.00+ (6+12), or x=1,00+ 7; =1.00 + .50 


G4 409 : 


=2, 


- | 
6 KEY TO ELEMENTARY ALGEBRA. 


4. Let x=what 50 pens would cost. 
Then the equation is x = ($3.60 + 720) x 50. 
Removing the parenthesis, 7 = .005 x 50. 
Removing x, we have x=$.25. 


Problems. Page 1'7. 


7. Let x=the required dividend. ; 
Equation, x = 367 x 445 + 189 = 163504. nay 
9. Let x= what remains for other expenses. 3 
Since he spends one-third of his earnings, two-thirds remain. 
Equation, x =% (70x 7+82x 45). 
10. Let x= how much they save. 
Equation, z= [16 x 2— (11+8)] 18. 
12. Let x=the required cost. 
Equation, x=4x14+18x (4 of 4). 
Solution, x= 56+13x2=56+26=82. 
13. Let 2 = what all earn in 11 days. 
Equation, 7 = (2x9+1x6) 11. 
14. Let x=the required sum. 
Equation, x = (98+ 14) 5+5. 
15. Let 2 =what the histories cost apiece. 
500 — 40 x 6_ 
5 


Exercises. Page 18. 


9. @=1, Saehx1 4h 
&. Hf a=6, ba+a=5«616=30+6=36, 
4. If a=11, 7a—7a=77 x 11—7x11=77-—77=0. 
6. 2a+b=2~x 25+50=50+ 50 = 100. 
2a+2b _ 2x25+2x50  50+100 _ 150 _ 
b 50 50 50 
8. (8a+4d) (2e—36) =(8x1+4x4) (2x38—3x2)=(3+16) (6—6)= 
19x0=0. 
S be Oh ee | td 
bic. efa 640+ ate. 248. 3432 241 ee 
—£+§8=—1—1-242=0, 
10. I. (a—6) (8a—100) = (5—8) (8°5 - 10°3) = 2 (40—30) = 20. 
Il. (4ab+2ab) (20ab + 10D) = (4°53 + 2°5°3) (20°53 + 10°3) = (60+ 
30) (300 +- 30) =2 x 10 = 20. 
IIL 12ab ee _ 1253 | 53+ 5 Pelee 20 3 10x2~20, 


8a+b Sb-a 85+38 58-8. 18 10 
11, (a?+b) (a—b) = (52+?) (5—3) = (2549) (2) =34x2=68, 


Equation, z= 


| 
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Exercises. Page 19. 


12. 5°48? +2=V254+94+2=V36=6. 


Exercises. Page 20. 


1. Equation, 2x—3=7. Or 
By axiom 1, 2a—$+3=7+3. Equation, 2x—3=7. 
Whence, 2x=7+3=10. Transposing, 2v=7+3=10. 
By axiom 4, x=5. By axiom 4, zx=6. 
9, 27+4=14, Or 
Rete a 14-4. 244+4=14. 
2a = 10. 274=14-—4=10. 
r=. x=65. 
‘4. 2—-3=84+2. — Or 
2a —$4+$=84+3+4+2. Qx—3=8+42. 
22=114+2%. 97 —x7%=8+4+3. 
Qn—x=11l+a2—-m. = 11. 
ve apee LL; 
6. 54—5=4x—-11. Or 
5a —$4+8—42 =4¢—4e—1145. 5a —5=4a—11. 
5a—4e= —11+5. 5a —4a¢ = —11+5. 
x= —6. z= —6. 
8. 32+15=27+25. . Or 
374+15—-15—x=x2—-—24+25—15. 37 +15=2+4 25. 
— - Ba—xe=25-15. 3a —2=25—15. 
2a = 10. 2x = 10. 
x= 5. x= 9. 
Or 
10. —7+24=37+12. —2#+24 =8r4+12., 
—2£+74— 94-32 =$u— 82+ 12-24. —x—8x= — 24412 
—x~— 3x =12—24. . hee —12, 
—47= —12. Ag = 12. 
re B. ; gen’ 3D. 


11. —32xr—30x7+500= — 58. 
By transposing, —322—30x%= — 58 — 500. 


827 + 30x = 584+ 500. 
62a = 558. 


a=9, 


8 KEY TO ELEMENTARY ALGEBRA. 


18. 5 (x-—3)-—7—2=24+38 (8-2). 
ov —-15—7—2=244+24 —32. 
04+ 3% = 244+ 244+154+742., 

Se = 72. 
== 9, 
15. .38752 — 1.875 = .124%+4+ 1.185. 
370% — 12% = 1.185 + 1.875. 
256x = 3.060. 
gel’, 


Problems. Page 21. 


6. Let x=the brother’s number, : 
then 3a =the boy’s number. 
Since both together have 52, 
the equation is %+3x = 52. 
Solving, we obtain x= 13, and 3x =89. 
7. Let =the less number, 
then 4x =the greater number, 
and the equation is 7+4a = 120. 
8. Let x=Jane’s number, then 
3a = Ann’s number, and 
6x = Mary’s number. 
Since they together have 60 roses, 
the equation becomes 7 +3x + 6a = 60. 


Problems. Page 22. 


10. Let x= the cost of the calf, then, 
3x =the cost of the cow, and 
9x =the cost of the horse. 
The equation is 7 +32 + 9x = 130. 
.. The calf cost $10, the cow $30, and the horse $90. 


Problems. Page 23. 


16. Let x= what B. paid, then 
x+650=what A. paid. 

The equation is 27+ 50 = 150. 
Wherefore, B. paid 50, and A. 100. 

18. Let x= the least number, then 20, 16x—8=20x—8-~— 5a. 
x+1=the next larger, and 16x — 20x + 5a = —8+8, 
x+2= the largest. x=0, 

The equation is 8v7+38=18. 
Whence 2 =5, 7+ 1 =6,4+2=7, 


KEY TO ELEMENTARY ALGEBRA. 


Problems. Page 24. 


22. Let 12%=the larger part, then 
x =the smaller part. 
Equation, 13x = 130. 
Parts=10 and 120. _ 


23. Let 2=the height of the flagstaff, then 
3a2+22=the length of the parts broken off. 
The equation is $4 + 2a = 35. 
From which x= 49 feet, the height of the flagstaff. 


25. .Let x=the number. 
2x = double the number. 
*. +40+32+9=2z2, the equation, 
Whence x = 45. 


26. Let «=the larger number, then 
3a =the smaller number. ; 
Since the sum of the numbers is 42, 
the equation is 7+ $x = 42. 
The numbers required are 24 and 18. 


Exercises. Page 26. 


db. ¢~ (+327) =x-384= — Qe. 10. 6a—(4a-—2)= 


@. 4a? — dar | 6a 4a+2=2a+2 
g?— Ta, 373 —6+23—-2= 
9. 3ax-2ax+5axr—3ar= 423 — 8, 


38ax+ bax—2ax—8axr = 
8ax—d5ax = 3an. 


Exercises. Page 27. 


oe Oe ee e+ att xt 17. —8m+5m—5m= —8m. 
4+ 2—~ w— g— 224 
— J] — 2474+ 24? + 27° + 324, 18. 6x%—(—3y+42) = 
15.0 a? +y?—32? 62 + 8y— 4a = 
4g? — y9 +22? 6x — 4x7 4+ 3y =27+4+3y 
— 2x7 sit 
a? wl 19, 0—( +32) = —8z, 


ieee Oe 2k 


10 


71. 4. 
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8a—10b— 2e 6... ee ae 
5a— 4b— 8e — 62° — 3x°y? + Qa? 
3a+ 4b— 6e ~ 62° y? + bay? — Tay? 
l6a—106-—lle. — 8x*y? + 82%y? — ba?y?, 
Diet. ee ant 24. a+ b a-—b 
3a? + 4ax— 5a? so: at o. 
a+ ax +30? 26. — 26. 
62? + 4ax. 25. x4+27+1 
tt —e+a*—e+l 
w+x 


Exercises. Page 28. 


. 8a—Ty — (w+ 2y) ~(4y—72). 


3u—Ty— x—2y—4Ay+ 7a. 
34 — 2+ 7x —Ty — 2y —Ay. 
9x — 138y. 


. @—Qey ty’ — (x? + ay ~-y’)— (—2ny+a2+y?). 


x? —Qay +y*— 2? — ay ty" + lay — 2? —y'. 
ve — a — x + Qey — ryt 2ayty ty y’. 
oer, 


. 4x — By — {( 2x4 4y)+ 8x4 [y—9x- (2y—x)+(x—-y)]}. 


4a — 8y — {2x+4y+3xe+y—9x—Qytet+xe—y}. 
4x — 3y —2u —4y —3u—y+9u+2y—ax-au+y. 
4x — 2a —3x+9x-a—ax— 3y—4y—yt2y+y. 


6a —5y. 

6. m—[n—(m—p)]. 11. 8+ (a—b)—(5—a?—B8). 
m—[n-m-+p],. 3+a~—b-—(5—a?—b—8). 
mM—N+M—p. 3+a—b—5+a?+b+8. 

2m —nN—p. 8—5+8+b+a2— 640. 

8. 3u— {2x4 (5a—-3xr+y)}. 6+a+a?. 
ba — {2y + (5x —3x—y)}. 18. a—[b+{a—(b+a)}]. 
3x — {2y + du ~ 38x—y}. *a-—[b+{a—b—a}]. 
ou —2y—- bx+ Ba +y. a—[b+a—b—a). 
3e— Sut da—2y+y. a—b—a+b+a. 


3x + 38x—5a—Qy ty, 


a. 
c-Yy. 


KEY TO ELEMENTARY ALGEBRA. 


Exercises. Page 29. 


15. 24 — {a—(2a—[8a—- (4a—[5a—(6a—-2x)])])}. 
2u — {a —(2a—[8a-- (4a— [5a-—6a+2])])}. 
2a — {a — (2a— [8a—(4a—5a+6a—2)])}. 
2a — {a—(2a-— [8a—4a+5a—6a+x])}. 
2x —{a-—(2a—3a+4a--5a+ 6a—2)}. 
2a— {a—2a+3a—4a+5a—6at+z}. 

24 —a+2a—3a+4a—5a+6a—Z. 

x+3a. 

4, 4c—[a-— (20—3c) +¢]+ [a — (26- 5e—a)]. 
4ce—[a—26+3c¢+¢]+[a—26+5ce+a]. 
4c—a+2b—8ce—ce+a—2b+5c+ a, 
4c—3c—e+5e—at+at+a+26— 26. 

+5c- a= +15-0=+15. 

6. a—[—{e+a=(a—b)—e}+2a—(b—a)]. 
a—[—{e+a—a+b—c¢}+2a-—b+a]. 
a—[-c-—at+a—b+ct+2a—b+a]. 
a+c+a—at+b—c~—2a+b—-a. 

- ata—a-—2Za—at+b+b+e-c¢. 

—2a+26=04+4=4. 

8. 5a—{—8a—[8a— (2a—a—b)—a]+a}. 
5a—{-—3a-- [8a— (2a—a+b)—a]+a}. 
ba=1—3a-—[80-2a+a-—6--a]+a}. 
5a —{—8a—8a+2a—a+b+a+a}. 
5a+3a+3a--2a+a—b-—a-a. 
§6a+3a+3a—2a+a-a—a-— 6. 

8a —b6=0-2=—2. 

9. d—{d+[b—(d+b+c-—a+b+d)—c}}. 
—{d+[b—(d+6+c—a—b-—d)-c}}. 
—i{d+(b—d—b—c+a+b+d—-c}}. 
—{d+b-—d—b--c+a+b+d—-c¢}. 

d-—d-—b+d+b+c—a—b—dte. 
d—d+d—d—b+6—6b+¢+a. 
—~6+2e= —24+6=4. 


10. d—[56— {d— (5c—2c— 6 — 46) + 2d —(d—264¢)}]. 
d—[5b— {d—(5ce—2c+b—4b) +2d—(d—2b—c)}]. 


d—[5b— {d--5c+2c—b+4b+ 2d—d+ 26+ c}]. 
d—[5b—d+5e—2c+b—4b—2d+d-2b—-c]. 
d—5b+d—5ce+2c—b+4b4+2d-d+2b+e. 
d+d+2d—d-—5b—b+4b+2b—5c+2c+e. 

3d —2c=12-—6=6, 


11 


12 


2. 1. 


oe 
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Exercises. Page 30. 


. 2a—26—2c-—(—d—-e+/f). 
. by+ax+bu—(—cx—cz+ay). 


rt+y—2—(—ut4—5a). 


REVIEW. 
| ae = 10. 4, 47+5=— 9, 
Ten ZY, 44 = —14. 
x= —70. 
30° ~—4a?— 4aa’?+ Bata 
ve + 3az7+ a’x+ 6a) 
— 102° +18axz?— 14a2a 
Lie —l7az?+ 8a’x+ 4a3 
62° — 4a? +10a5. 
Page 31. 
a+ ab— cd+ f §. Sat 6+ -@ 
3a+5ab—6bed— f 5a+ 26 + 3ac 
—5a-—6ab+ 6cd—7Tf a + ott ee 
— at abt+ edt+4f —§a—86 -- 9ae 
—2a+ ad —3f. 6a— 56+ 2e— ae. 
. Bae—5ab+c? et 
38ac+ 8ab —7¢ a®—2a?—a—2 
3ac—8ab+c?+ 7c. —a?+2a?+ a+ 2. 


4, 322—2x7+1—(2?+2xv+3) — (2a? -—6x—-6). 


ae 


2 Qe +1— yz —2e—3— 27? + Gr +6. 


3a? ~ 4? — Qa? — 2a — 244+ 67+1-—3+46. 


2. 


27+4, 


38a—{ia+b—[a+b+e—(at+b+e+d)]}. 
8a—{a+b—[a+b+e—-a—b—c—d]}}. 
3a—{at+b—a—b—ct+a+b+ec+d}. 
3a—a—b+a+b+ce—a—b—c-d. 
3a—at+a—a—b+b—b+c—c-d. 
2a—b6-~d. 

a? — (b? — c?) —b? + (e?— a?) +e — (6?—- a’). 
C—-F+e_f'+ +P +e +a% 
G-O+0-O-F-O+E +e +e, 

a —3b?+3e", 
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5. 4a—3y— {(2a+4y) + 32+ [y~9a—(2Qy—2)+(x—y)]}. 
4% — 3y — {2x+4y+ 32+ Ly-— 9r—2yt+r+a—y)}. 
4x —3y — {24+ 4y+3x+y—9x—2Qyt+atu—y}. 
47 —3y — 2x4 —4y—382—y+9u+2y—x—ax+y. 
47 — 2x —3xu+9x—x—x—~- 38y—4y—yt+2y+y. 

6a — dy. 

5. 1. {a—(b~—c){+}b— (c—a){+}e—(a—b)}. 
{a—b+ce{+}b-—c+a{+}e—a+b}. 
a—6+c+b—ct+atce—ato. 
a+a—a—6+6+b+c—cre. 

a+6+e=10+3+8=21. 


. fa—4b+4c0— (4b—}e+la). 4. 1—[a?—2—(—2a'-3)]. 
3a—46+40e—46+i4c—ta. 1—[a*—2+ 2a' +3]. 
ta—la—}b—}b+ict+he. 1—a®+2-2a'—3. 
B--921-1424+2-5. © —3a5 = — 3000. 


5. a—{a—[b—(a+b+ce—atb+d) —c}}. 
a—{a—[b-(a+6+c—a—b—d)—c}}. 
a—{a—[b—a—b—c+a+b+d-c}}. 

‘ a—{a—b+a+b+c—a—b—d+e}. 
a—a+b—a-—b—ct+at+b+d—e. 
a—a—at+a+b—b+b-—c—cid. 

b—2c+d=3~—16+4=—9, 


Problems. Page 32. 


1. —10a—46—15c+122% S30 
8a+4b— 5c— 2x x —y? 
—18a—85b—10¢+ 1382. at chao a 
2. 5a+ 3b—3¢e q nS wih 
3a—4b + Be a aA 
2a+ 7b —8e. Sl 
8. xr—p=0. 
3. a +2ab+ 6? Axiom 1, z—p+p=0+p. 
2 2 
ie crwth r=O0+p=p. 
2 
oatmeal 10. Let x=age of youngest. 
4, a’—b? x+38=age of 3d son. 
a?+ 2ab x+6=age of 2d son. 
— Zab — 6, x+9=age of oldest son. 
g (0 11. v—94+y4+l=24+y+2. 
2 2 e 3 
a+ 2ab+ b 12, ? Pe ai Nee 


~ @?—2ab—6%. de 4 
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13. A‘= °(a'+3a°b—b5act Tby 1) 
B.= — a?+3a’b+5act Tby | 
C.= —3a?—3a°b+ ac—Tby 

—3a?+3a7b+ act Tby 


A.= a@+3a7b—5ac+ 7by ) 
B.= -- a? +30°6+ 5ac+ Thy 
6a?b +14by +} 
C. = —3a’— 3a°b+ ac— Tby 
3a’°+907b— ac+2lby J 


A. . a?+ 38a°b— 5ac+ 7by 
B.— a’+ 3a°b+ 5ac+7Tby 


2a? —10ae 
C.—Tby—3a7+ ac—3a’b 
2a? —10ac 


—lby— a?— 9ac—3a%b. 


Exercises. Page 85. 


1. 9x10 =90. 14. —8a™ 6a" = ~— 48a", 

2. —6x (—4) =24z. ‘15. 10z"y™ (—3a%y™) = — 302, 
4. 70a7y*? 0=0. 16. 6y"+! (—6y"—") = — 36". 

5. 70a’y® (—1)=—70a’y’*. 18. ay"**" ay = ag 

8. —l2aa’? (—9az’)=108a7z*. 20. 1. 3x — 2y 

9. l4zy (—4ay) = — 56azry’. — 8abry | 


pent 2 5 
11. 8/9 (—f?g9*) = —8f39'. 9abs*y+ 6abzy’. 


Page 36. 
20.2. Tax —Aby 6, 320-4 
2ry A 
l4az*y — 8byxy’. Bunt? — 4gntt, 
4. 4xc?—4m?n 8. Ig) Oe 
dan oe 5a 
lé6ac?nx —16am?n?. 35x — 2527. 
5. mt+m— m 
—9m?n 


—9m'n—Imi*n +9m?n. 
3. —abce? a®b’c (— a?be) = abbtct. 
4. —3m?np* (mnp*) (—m?np) = 3mPn*ps. 
5. — gay (— gor) (—ga*y) = — soater’y’ = — Pa@er'y”. 


SI. 


KEY TO ELEMENTARY ALGEBRA. 


16 


Exercises. Page 37. 
2.1. 22 — 5 8. 12xty— 82743 
on + a 4x? + 3y 
6x? — 15x 48x%y — 32aty? 
4x—10 86xty* — 2427? 
Ga" —1ix—10 48a'y + 4aty® — 24z7y5, 
4, 4x — by ow 206 
ee SB etry 
202? — 25xy aa+ 2abs+ ary + 2aby. 
— 16xy + 20y? A I cols ee 
20a? — 41ay + 20y”. a-— 6b 


5. 827— 67° 

6x7 + 4y? 
40a* — 30277? 

+322?y? — 24y* 

40a*+ 2ax?y? —24y4, 


x+7az®+ a’s 

et Oe 

v+Taa+ ax 
ax®+7a?z®+ arx 


2. 3. 


xz® + 8ax* + 8a2z® + ara, 


Srey py ty. 
a A 
Sire sey +2 
ae xy ant af cas xry* —y* 
zy". 


me 2 + t 
a eee 
ee e+ x 
rf + 
eat 
ae e+ 
ee ae 
3 2 ne 
re a+ 2 
ide et eae | 


84 27° + 3at + 227+ 1, 


Page 38. 


9. £ 


ax® + 2ax*y— bz’ —2bx’y. 


.mvtimnin 


m—n 
m +mn +mn? 
—mn—mn? —n3 


m—n?, 
.e@+gttliz 
x—l 
att+aes+a +27 
—2—7?-1-—2 
i —1. 
5a? + 1 


Br be td 


2475 — 1025 + 22% 


5at— 25a? + ba 
ee— ba? +1 


2a*—10275 + 5a*— 222° — 5a? + 527+4+1. 
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Exercises. Page 39. 
2. (a+b) (a—b)—B=a?—b?—b? =a? — 26%. 
4. (a?+ab+6") (a—b) —(a’—6*) =a — B® — (a®— 5’) =0. 
do. (a?—ab+b?) (a+b) + (a8+03) = +6 + a? + b= 2a + ae, 
1. (e@+y+z2) (a+y—z2) — (Qry—27) = (a+ y)*-—2-—2ay+2= 
xv? + Qaey ty? — day =a? +y’. 
3. [wz—(a-y) (y+2)]—y [y—(x—-2)] =22z— wy ty ~xz+y2— 
y+xry—yz=0. 
4. (a—1) (a—2) ~8a (a+3)+2 [(a+2) (a+1) —3] =a?—3a+2—-— 
3a’ —9a+ 2a?+6a+4—6=— 6a. 


5. (wt+y) (@—y*) [e—y (x4—-y)] =e —ay* + ary—y") (a*—ayt 


y?) =28— 
REVIEW. Page 39. 
1. —1la™ 2. 4amy” 
yey Sam ee ae ame 
88amt™ = 88x", o ae ere 
16y?2? 
mee G4 tyne igt, 
Page 40. 
6. 32 mire a apa 
Ay Oty" Sheet’ 
WA oud te ag nae gether 
ee bw ad mahal a 12aefrs* 
Ldgte ti yt — Pageant costae, 
7 ati 
3a — 2 
3a7+ 3a 
— 2a —2 
307+ a—2 
3a’- a—2 
9at+ 8a>— 6a? 
— 8a°— a@’+2a 
—6a?—2a+4 
9at— 13a? +4. 
9. 6 (at+y) +144 (xat+y)" —2 (x+y) *-! 
(7-+y) °F 


6 (aty)mt+4 (x +y)t?—2 (at y)mtt 


11. 


13. 


14. 


2. 


4 
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wie +i 
heim, sis 
a +a%+27 
—x—x—2x 
x?+2+4+1 
at+ez?+1 
36 oe a 
xe+at+2? 
+e 4+2 
—axt—y*-1 
aot+ao+a+a —1. 


a+ 67+ @— be—ac—ab 


a+ 6+ 6 


a®+ab?+ac?— abe—a’c—a’b 


@b+ 6+be —b’c —abc—ab?. 
atc +6?e +e —be?— ac’®— abe 


a’+ 63+ &-—3abe. 
a” + bP — 2c” 

2a™ —3b 

2a +2a™br —4a™c" 


—8a™"b —3bP+! + 6bc" 


2a°™ +2a™be — 4a™c" — 3a™b — 36?+!+ 6bc". 


a+ 0 
a+ 0. 
a?+ ab 
ab+b? 
a?~2ab+ 62. 
2a-— 6 
a— 6 
a’?— ab 
+ aot? 
a? —2ab+ 6. 
3. a-+b 
a —b 
a?+ab 
—ab—b? 
a ~ 6%, 


12,.a+ 6+ e 
a+ 6+ e@ 
a’?+ ab+ ac 
ab+ b?+6e 
ac+be+¢é 


8. a+l1 
atl 
a’+2a4+1 
at+l 
a+2a7?+ a 
a?+2a+1 
a? +3a’?+3a+1. 
9a-—l 
a—l 
a’? —2a +1 
a—l 
a®—2a?+ a 
-- a@?+2a-1 
a’ —3a?+3a—1. 


a?+2ab+ 2ac+0? +26e¢+C=a?+b0?4+ @+2ab + 2ac+ 2be. 


2 


1% 


18 


4. 


de 


13. 


i. 


3. 
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a—- 6b6—¢ 
a— b— @ 
a— ab—ac 
— ab+6? + be 
—ac+ be+e2 
—2ab +6? —2ac+2bce+ e=a'?+b?+e—2ab—2ac+ 2be. 
. (at+y) (e—y) =27-y’, 3. (t—y)? =z? —Qry ty’. 
» ety sat tley ty. 4, (wty)i mats Baty + Bayh ty 
5. (t—y)? = 2 — 827y +32y?—y'. 
Page 41. 
a—2 (b6+38a)--3{6+2 (a—b)} 


a—2b—6a—3{b+2a— 26} 
a—2b—6a—3b —6a+66b 
—lla+b=—0+4+1=1. 


. 4a ~ [2a— {2b (a+c) —2b (b+ e)}] 


4a —[2a— {2ab + 26c— 26? — 26c}] 
4a — [2a - 2ab—2b6ce+ 267+ 26c] 
4a —2a+2ab + 2b6c — 26? —2be 

2a + 2ab —267=04+0—2=—2. 


. 5a—7 (6—c) — [6a — (86 + 2c) +4e] 


5a—7b6+7c— [6a—3b—2e+4e] 


5a —76+7ce—6a+3b+4 2ce—4e 


—a—46+5e= —0—4—6=—9, 


at+tb+e_ ,,at+bt+e ,,atbte ,_b+b+2b_ 5,  b+b+26 
2 2 2. 2 
64 Ot 0+26 5p _26+2b04+0_46_ op 
2 2 2 
~ (m4) (m41)*=(m4+1)*=(m4+1)®. 
. (2 —(a+b)x+ab) (x—c) =(xz?—2bx+ b*) (x—2b) = 
—4bxz? + 567x — 26%. , 
Page 42. _ 
4a’ ~ at =4q?. 5. — 62°23) — 62525 — 129328 
. —70y9+ Ty? = —10y2, x +3. 
40x°y1 + —52?y3 = —B8arly. - 7. —8a)6a’ —12a’b—18ab? 
56a°b' + — 14a7b* = — 4a®b?. —2a?+4ab+6b7, 
— 48m®n8 + — 8m‘nt = 6min?. 9. —4x)16a? —. 82?y —122y? 
~ 16a") — 16a" -/ 320? ‘ —427 + Qay + 3y?. 
eet te 3. 1. —m)--m+m?+m—m* 
—5a°) —15a°+10a" + 1-m -7i ee 
3—2a’. 2. x)0+7r+27—28 


QO+l+z —2%, 
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Page 43. 
pe ant + ant? Zag t* htt + eth peel on 
1—a+ea’. > ae er 
6. 1)1°— 24+ 3*§— 445 8, 2 toate s Fasee ot 
1 —16+27—16+5=1. de Tee re 
10. 5a™y"z) 15x"y"2" — 85+ 2ynz 
oe"! — 7x7", 


Page 45. 
2x2+3 3 


1. 42?+127+9 
224+3 


4x7+ 6x ae 
6x +9. — 3ay —9y". 
5. a —3aty + 3ay?—y§ H—_4 __ 
a— ary ae —2ay+y? 
— 2a’y + 38ay? 
— 2a*y + 2ay’ 


Ba 6 


6. 6at— 
223 +427 4+ 82+16 


BS pagal lh 
1203 — 96 
12x73 — 247? 
2427 — 96 
24x? — 48x 
48x —96 
48x — 96. 
4 B92 4| 4e +3y 
3 as i Re + 9Y" 3603 — 2 aty — 16a 1Oy? 
—1082x%y — 14527y? 
~ sry — 8177/7 
— 64a’y? + 36y4 
— 640?y? — 48axy 
48xy? + 36y* 
48ay? + 36y', 
12. a§—4ab?— a —4aht—20 —1 
a?—20°b— a? a’ +2ab+a 
20°b —4ab? —4ab 
2a°b — 4ab? — 2ab 
~—2ab—a 
—2ab—a. 
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14, 2+ oft 2 — Bayz i 


ae —avy ty? —xe—yet2 


ae + vy + xg 
— gy —a2+y°+2 —32yz2 
—2y—xry" — xyz 


wy —v'2-—-2aye +4 +e 
ay +a + oe 
—2z—Qeyz—y'2+ 2 
—v2z— xryz—r2 
— pye+re—ye+ 2 
— xyz —y*2z—y2* 
Se tee. oF 
ee tyes. 


es nm + 7 
16,¢'-—  f—2 : 17. 2"%— yee 7g 
a3 ee y* ce ays ee yy 
xy Be! xy? cat Eg a yn. 
ey of 18. zt—2 9 4 anh 
ec re ae x 
ary? — xy? re e ae 
3 ast 
sol .. Bes Cm ae a 
oe —ge+a-4 


: Ba ob. 30 
20. 27a— 863 —278 —54abe | 
278 — 190% —27a%e 9a? +9ac +9c?+ 6ab+ 46? — 6b¢ 


27a’c +18a7b— 8b? — 27° —54abe 
27a’°c—27ac? —18abe 
27ac? +18a7b— 86% --27c%— 36abe 
27ac? —18bc? — 27% 
18a7b +18bc? — 863—36abe 
18a7b — 12ab? — 18abe 
12ab? +18bc? — 8b* —18abe 
12ab? —126?c — 8b? 
—18abce+ 18bc? + 1267e 
—18abc+18bc? + 1267c. 


REVIEW. Page 45. 


2. 2a+b—4e 38. 5(a+z) 
ia@ —36+m —2 (a+z) 
“Gq -+6¢ +3ab+7am_ —3 (a@+2) 


b— ce+m+3ab+7am. 0 (a+z) =0. 
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4, 4Vx+2a7x 5. ( b-a) Vz 
— Vx“- ax (2a—b) Vax 
4Va-— ax (ate) Vz 
—3Vx ; (2a+ec) Va. 
4AV2. 
Page 46. 


2. 2. 51a°b?e— 18abe— 14a7y — 41a°b?c + 27abe+ 14a’7y = 
10a*b?c + 9abe. 

4. 3a+36+4c+ 3b6c— 8a+76+4+ 3bc— $e= —a+112— 

o. BY — 3a— 4x + fa— dy —Ipatge= — fy— Pa— poe. 


3. 3. [(1+2)— (1+2x)]+[(1-—27)+(1—2x)] —-[1—2)-—(1-27)]= 
[1+2—1—27]+ [1—27+1-22]-—[1—27-1+27]= 
1+2—1-274+1-%4+1-—2x%-—1+4+274+1-2%= 
1—14+14+1—14+1+2%-—2¢—x-27+2-24= 

2—52. 


5. 4a —3y — {(2a+4y)+3a+ [y—9a — (Qy—2)+(x—-y)]} = 
Ax —8y — {2a+4y+3x+[y—9x—-—2yt+ata—yl}= 
4a —3y — {2a+4y+38at+y—9u—-Qy+xrta—y}= 
4a — 3y — 2a —4y —38x—yt+9ut+2Qy—x-UtYy= 
4x — 2a —82+9x—-x—ax- 8y—4y—yt2yty= 


6x — 5y. 
i Parke | 
S, i. n+ 2ax+a2feto a ae | 5 2472 3 
ee eta at tae ee a et 
ax+a? —axz—at 
axt+ a’. — ax’ —a'x? 
3 stot rwt+a + — a’?z?—a’t 
: a +O + Oe 
vt+anx 4 
ax— @ hase 
ee —a’x—at. 
| ao. i faet a 
5 bis e +a Pe IO 
° 46 a 2 2 4. 3 2nd —axrx-+a 
3+ arte —Ax+a Tar +as 
ie =a? +a 
aor —az> —a’z? —a®xr 
ili Med a?a? + aa+at 
ax+ai 
a’z?+aa+at. 
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te de Se | ate 3 2! Bayz eae 


w+ ay tate ie —ayt+y"?—x2+27 —yz 
— ey —x’2ty® +2 —3xyz 
—a*y— xy? eye 
sy’? —x?2z+y? +2 —2xyz 
xy’ +P eee 
—2'2+2° —y"z—2ryz i. 
—xz—22" — xyz 
tf +2—y"2— xyZ 
LO +e tye 
—xyz—yr2z—y2 
—avyz—y"z—y2". 
& Le 3 
w— 5 
DP Oe 
— 64+15 
x?— 8x+15 
a— 7 


xw— 8x'?+15a 
~~ Ta + 06g ~ 100, 


x — 1527 + 71la—105. 


Page 47. 
5. (a2—y) (ety)? (z)+y?) = (—y") (a —y") (ee 
(a? —y")? (a2 +y")?= (at —y') (at—y") = (at—y' = 
tery hy. 
6. (v?+1)® (2 +1)* (a@—1)* = (2° +324 +327+1) (2°-Se eee 
a? — 32° +32*—1. 


202m + 2ambhe — 4aqmen 
—8a"b —36?+! +6b6c” 
2a7™ + 2a™be — 4a™c" —3a™b — 3b"+!4+6bc". 


10. a+ y™ 1h. ae +e 
2a?" — Qa" : gut — dy? 
2a" + 2a $a4 +igty? 
— DWqyrmym — Yarn ie 4ay" aa peut 
2a‘ — Qat”. $+ — sy". 


12, (1—2z) (1+2) (1+27) (1+2*) = (1—2*) (1+27) (1+z4)= 
(1-2) (1+24)=1—2%. 
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6. 1. 8.42 —1.62*— 10.32? +10.27—3.9 ade tbe 28 
8.42 +5.6273— 9.12? B.5a — 8x41. 


—7.203 — 1,227+10.27 —3.9 
tad — 4.8a°+ 78a. ee 


3.6z7+ 2.4a—3.9 
3.627+ 2.49 —3.9. 


ed GC .. Gee aa 
2. Qa! + 8.529 19.2528 + 9.6527 — 1.050% — 07548 (Oe + 2.52" — Bat — 154 
22 +10 29-12 28— 602" ee ee 
— 1.509 7.2528 +10.2527 — 1.0548 — 07525 
— 1.52"— 7.698 + 9 xv'+ .462* 
2508+ 1.25x'—1.50x° —.07525 
2522+ 1.25277 — 1.502 — 07525. 
_ 3/2 
8. —kd+ d?—41d*+ $d! gt 5 
—$di +3" 6 3 z 
ides 
id'—4a 
le + d? 
ia + a. 
1927 2x 2__ Da +4 
ee a ee 
eg 3" eines) 
xt— Qy*+4h27? 


eas x 
Ons — A292 4244 

bg 
2e8— 4a?+ @ 

da? —3a+4 


4x? — 30+. 


5. 1.2atv — 5.494a%27? + 4.80727 + 0.9aa* 
122-4 a’? 
—1.494a32?+4.8 a?2>+0.9axt—x 
—1.4940%2?+4.98a77% 
— .18a7%2*+0.9aat —25 
— 18a727°+ .6az* 
art — x 
oan — x. 

7. 2. 3a?—{5e—[4—(a—1) (24-3) —7Txr=2?—-Tr+1 
3x? —5a+[4—(x—1) (22-3) —Txr=2*—Tx+1 
32? —5a+4—(a—1) (2a—3) —Tx=2'?—Tx+1 
8a? —5a+4—22?+52~—3—Tx=2?—Tx+1 

xv? —Tae+1l=2—-Tr+1, 


_ 7s 0.6ax — 227 
Ra* —9A9e' x — Bax? + 52° 
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4. a Ba deaiy a Oe, a (29) = 30 
x 4 2a 


32 +1+6ce+4a—bce—4a—1=32 
37+1—1+bce—bce+4a—4a =32% 
ov = 3H. 

5. —a [a {(a—b) —(a+b)} —a—2ab]+a*®=2a? 
—a[a {a—b—a—}b}—-a+2ab]+a@=2e¢ 
—a [a {—26}—a+2ab]+a@=2¢ 
—a [—2ab—a+2ab]+@=2e¢ 

2076 + a? — 2a’b + a? = 2a? 
207 = 2a". 


Page 49. 
Squares : 


lL. (6+¢) (646) =th4-eF =O ete, 

8. (a+2) (@4+2) -(4+@)* =o 4 2ar+ 2". 

5. (8%—2d) (38% —2d) = (38a —2d)? = 92? —12dx+4ad?. 

4e (207 +32") (2074-324) = 40" 4 12a + Ox", 

9. (8a+5) (8a+5) = (8a+5)? =9a? + 30a +4 25. 

10. (7 —227) (7-22?) = (7 — 227)? = 49 — 282? + 424. 
Serie 

~ (6+d) (6—d) =b?- a’. 
+ (2a? +267) (2a? — 26?) =4a*— 46%. 
15. (a+7b?) (a—7b?) =a? 4904. 


Page 50. 
2. a’?+6ab +96? = (a +36)? =(a+3b) (a+30). 
3. v?—2ey+x'y® = (x—ary)?=(x—-ay) (w—azy) =x (1-y). 
a (1—y) =a* (1 —y) (1 ~y). 
4. 1—2'=(142) (1—2). 
5. 25—16a?=(5+4a) (5 -4a). 
9. 36m? — 36mn + 9n? = (6m —3n)? = pee 3n) (6m—3n) = 
3 (2m—n)-3 (2m—n) =9 (2m—n)? 
10, 264825 +1624 = (2° +499) = (2° +497) (8-8 ae eo (ase). 
a (v+4) = ot (etd) (+4). 
14. 14407! — 225c8 = (12ab?+15c*) (12ab?—15c*) =3 (4ab?+5c3). 
3 (4ab?—5c*) =9 (4ab?+5c*) (4ab? — 5c?). 
15. 4a*b? +5205? + 1690754 = (2076 + 138ab?)? = (2a7b + 13ab?) (2a7b + 
13a6*) = ab (2a +136).ab (2a +136) = a?b? (2a +130). 


Factors: 


1. (u—y)?-2 =(x—-yt+2) (v—y—2z). 


a a a ee eR Pe see ee ee 
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Factors : 
3. (8a? — 6’)? — (a? — 307)? = (8a? — 6? +a?—36?) (38a? —b?—a? +36") 
= (4a?— 4b?) (2a?+2b?) =4 (a*#—b)-2 (a2 +0?) = 
8 (a+b) (a—bd) (a*+6?), 
5. m—(x—y)*=(mM+x—y) (M—x+y). 
7. (8a4+5)? —(2a—3)?= (8a+5+2a—3) (8a+5—2a+8) = 
(5a+2) (a+8). 
9. (a—b)?—(c—ad}*=(a—b+c—d) (a—b—c+d). 
10. (7x +4y)?—(2u+3y) = (7a+4y+2xe+38y) (7e+4y—2a—3y)= 


(9v+7y) (5x+y). 
Page 51. 


Factors : 
‘1. a?+2a+1-—d@ = (a+1)?—d=(a+14+d) (at+1—d) = 
(a+d+1) (a—d+1). 
5 c?+2cd+d?—1=(c+d)?—1=(e+d+1) (e+d—1). 
6. (a? —2am +m?) — (6? + 2bn+n?) = (a—m)?—(b+n)? = 
(a—m+6+n) (a-~m—b—n). 
7. (a@?+2am+m?’) — (6?—2bn+n’*) =(a+m)?—(b—n)? = 
3 (a+m+b—n) (a+m—b+n). 
9. (1-22+27) —(4—4a+a’) =(1—2)?—(2~—a)? =(1-—xv+2-a) 
(1—z-—2+a)=(8—r—a) (—1-—2z+a). 
10. (a?+2ax +x") — (4a7b* + 8abtx + 4612?) = (a? +2ax+2?) —4b* 
(a?+2ax+2z7) =(a+x)?—40! (a+z)=(a+2z)? (1—401)= 
(+2) (a+2) (1+267) (1 — 267). 


Factors: Page 52. 

1. 2°4+22*y + ay? —4e=n (2?+2ayty’—4)=2 [(r+y)?-—4] = 
x (e@t+yt2) (~a+y—2). 

3. 4b6m—m—4b?m+4m=m (46—1—46?+4m‘) =m (4m*— 
[462 —46+1]) =m (2m?+2b—1) (2m?—26+1). 

4, 5a?—10am + 5m? — 5b? —10bn — bn? =5 (a? —2am+m? —b? — 
2bn —n*) =5 [(a—m)?—(n+b)?]=5 (a—mt+ntb) 
(a—m—n—b). 

5. ga? — q’b? + gc? — q’d? + 2acq? —2bdq? = q? (a2 -0?+e—da + 
2ac—2bd) = q* [(a?+2ac+c?) —(6?+2bd+ad")]=q@ [(a+ey 
—(6+d)?]=q (a+c+b+d) (a+c—b—da). 

1. 677+ 32y—2ax—ay = 3x (2a+y)—a (2x—y) = (2u—y) (84—a). 

mee tp eiagy (y—Ty+(y-2) =(y—-1) (y’ +1). 

Factors : Page 53. 


5. amx’?+bmxry —anzxy —bny?=mzx (ax+by) ~—ny (ax+ by) = 
(ax+by) (mx—ny). 
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Factors: 
7. 403 — 22?—2ax+a=22? (2a—1)—a (2a—1) =(24—1) (247-2). 
9. rty—wv—Qy-y' =(et+y)— (2 +2ryt+y’)=(e@+y)—(xr+y) 
(xt+y)=(@ty) A1-2-y). 

10. @-2?-— (-—e— x? - 2ae) = (CP — 2?) + (E4274 2xe) =(C— 2) + 
(e+x)'=(ct+az) (ec— x) +(c+x)*=(e+2) (c- et era 
(G+) 2e. pia 

1. vtt+a?+1=at+29?+1—a? =(a?4+1)?— a? =(22+1+2) (a27+1-727) 
= (2?+2+1) (2?—2+1), 

8. 4at— 138a?+1=4at—4a?+1—9a? =.(2a?—1)?—9a? = (2a? -1+ 
3a) (2a?—1—3a) = (2a?+3a—1) (2a?—3a—1). 

5. 49b* — 1167d? + 25d = 4954 + 7067? + 25d‘ — 816*d? = (76? + 5d”)? 
— 816’? = (7b? + 5d? +9bd) (7b? + 5d? —9bd). 

7. 20x04 — re +4y* = 2524 — 20a2y? + 4y* — 1622y? = (5a? — Qy”)? — 
162°y? = (52? — 2y? + Avy) (5a?—2y?—4zy). 

9. 225a1 — 46a°0?-+496'— 225a4 — 210a2b? + 49b¢ — 256076? = (15a? — 
767)? — 256076? = (15a? + 76? + 16ab ) (15a? — 76? — 16ab). 

10. 256c* — 36c? + 25 = 256c* — 160c? + 25d* — 196c?d? = (16? — 5d”)? 

—196c?d? = (16c* — 5d? + 14ed) (16c? — 5d? —14cd). 
Page 55. 
Factors : 

de 240+ O = (245) (2 Fo). 

8. 27+ Viet 10 (e+ T0) (227), 

6. xt—7xz?—18 = (v?—9) (2742) =(a+3) (w—38) (27 +2), 
_ 8 a’—12a54+ 35a4 = (a® — 7a?) (a’— 5a’) = at (a—7) (a—4). 
10. 3a°b+18a7b + 27ab =3ab (a?+6a+9) =3ab (a+3) (a+38). 


Page 57. 
Factors: 


1.1207 + 2474-12 = 12 (27+ 2741)=12 (241) ee 

3. 6v?—x—-12= (27-3) (87 +4). 

5. 154a?+327%—7=(5%—1) (8x+7). 

7. —6274+7x+20=(5— 227) (8x+4). 

9. axy + (acx+by)+bc=(axr+b) (y+c). 
10. ab? + (10a* — 9b*) — 90 = atb® — 9b? + 10a* — 90 = 63 (at —9) +10 

(at—9) =(at—9) (63+10) =(a?+3) (a’?—3) ee 
Page 58. 
Factors : 

1. m+n? =(m+n) (m?— saci 

2. a +64=07+4= a (a? —4a+16). 

3.. 2° — 64 = 23x) — 43 = (xy —4) (a?y? +4ay+16). 

4, 3438-2 =7?—a= O70 wv) (40+ Te+2"). 
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Factors : 
5. 8a3 — 63 = 23a3— 6? = (2a—b) (4a7+2ab+ 6’). 
6. x8—y6 = (a? +y*) (w8—y*)=(aty) (w—y) (e?—-ay+y’) 
tary ty*). 
qs 1—2?=(14+2*) (1—24)=(14+2*) (1+2") (1—2*) =(1+2"4) (1427) 
(42).41—2). 


8. a'—b°=(a—d) (at+a®b+a?b?+ abi + 5), 
9. x°—y? = (at +y*) (at*—yt) = (at ty") (2? ty’) (2? —y?) = (at ty) 
(x+y?) (x+y) (v—y). 
10. (m+n)?+8=(m+n+2) (m+n)?—2 (m+n) +4=(mM+n+4+2) 
(m?+2mn+n?—2m—2n+4). 


Page 59. 
Factors: 


1. ey +a? +4? = (a*—9*) + (a? +7") = 
(a?-+y?) (wt—y?) + (e+ y?) = (a +y?) (a?—y?+1). 
2. v—a+x—a=(x—-a) (a +axv+a")+ (x— sala 
oe) (x~—a). 
8. 82° —y>—2a+y = (8a —y*) — (2a—-y) = 
 (2a~—y) pene } 
4. a+ 865+ a?+5ab+ 6b? = (a3 + 86°) + (a? + 5ab + 66?) = 
(a@+26) (a? —2ab+467) + (a@+3b) (a+20) = 
(a+2b) (a?—2ab+4b?+a+3b). 
5. 216—a?+36 — a? =(68—a@®)+(6'—a?)= 
(6—a@) (6?+6a+a?+6+a) =(6—a@) (42+7a+a?). 
6. m— n+ 2m n— 2mn' = eee n*)+2mn (m?—n?)= 
(m?—n?) (m?+n?+2mn)=(m+n) (mM—n) (m+n)? 
7. a&— 8 — at+ bt = (a®— 6°) — (at— bt) = 
(a* — 6*) (at+ 6*—1)=(at+5*—1) (a? +6?) (a+b) (a—D). 
8. 27a3 — 27y? — (9a? — 18ay+9y?) = 
(3a—3y) (9a? + 9ay + 97?) ~ (9a? — 18ay + 9y?) = 
(8a—3y) (9a? +9ay+ 9y? —38a+3y) = 
3 (a—y) °3(38a? + 8ay4+ 3y?—-—aty)= 
9 (a—y) (8a? +38ay+3y?—aty). 
9. x*p? See > 49°99 324°q" = 
le — 8") - 49 8") = 
(a 3!) ( pi ag) = 
(w~—2y) (pp —2q) (2? + 2ay+ 4y) (p+ 2q). 
10. a°— 64a? — a®+ 64 = (a®— a®) — (64a? — 64) = 
af (a®—1)— 64 (a®—-1) =(a?—1) (a®— 64) = (a®—1) (q6—28) = 
(a—1) (a@?+a+1) (a? +23) (a?—2?) = 
(a—1) (a?+a+I1) (a+2) (a?—2a+4) (a—2) (a?+2a+4). 
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Page 60. 
Factors: a 


1. 4a*?-—11a6+17ac— 367+ 6¢+42 = 
4a?+17ac —4c?— 1lad+ bc— 36? = 


Grae 
(4a+¢) (a+4c)—30?, ete. = 
ee a 
(4a+¢+6) (a+4ce— 3b). * 
9, 2a? +ax+cx—a?+10ac— 212? = 
22? +ax—a?+ex+10ac— 21? = 


he 
(2x—a) (a+ a)—21c?, ete. = 


(2a—at+7e) (x+a—38e). 4 
3. 327+ Say — Tex — 2y? + Tey — 62 = 
3x? + bay — 2y’—Tex+7Tcy - 6c? = 


Cre % ; 
(8a —y) (x+ 2y) — 6c’, ete. = 


Fe eck 
(3a—y+2c) (4+ 2y - 3c). 

4. 4a?+10ab + 3ac— 6b? —5bc-— = 
4a*+10ab — 6b? + 38ac— 5be— 2 = 
(4a —2b) (a4+3b) -- c?, ete. = 
(4a —2b—c) (a+3b+¢). 

§e 827+ 6xy+ 10x2— 27 + 22? = 
82? + Bay — Qy? + 10x24 227 = 


f+ 4 
(4a—y) (24+ 2y) +227, ete. = 


| bo 
(4a—y+z) (Qu+2Qy+2z). | 
6. 2a? —4ab—4ac+ 2b? + 4be4 2c? = q 
2a? —4ab + 26?—4ac+ 4be4+ 2c? = 


a 


Peseta ro: 


| oe | 
(2a—26—2c) (a—6-—c). 
7. 2a?+6ax—18a+4r? — 3074+ 36 = 
2a? + 6ax + 42? —18a— 38027+36= | 
(2a+4x) (a+x)+36, ete. = 


vig nee a 


KEY TO ELEMENTARY ALGEBRA. 


Factors: 
8. 4a?—1lab+17ac— 367+ 6e+4c? = 
4a? — 1llab — 36?+17ac+6e+4e2? = 
(a—3b) (4a+6)+4c?, ete. = 


hb 4) (ded +0) 

9. 32° + dry —Tcx —2y’?+ Tcy — 6? = 
3x? + bay —2y?—Tcex+ Tey — 6c? = 
(x+2y) (83a—y) — 6c?, etc. = 
(a+ 2y —38c) (8a—y+2c). 


Page 61. 
Factors: 


1. vw —3x2—2=2'4+1-—327-3= 
(a +1) —(84+3) =(%+1) (a?—x2+1)—8 (2+1)= 
(2+1) (2?—2+1—3) =(r+1) (2?—a2—2), 

2. x*— 327-24 =2 (2° —3a—2) =a (x? +1)—(824+3) = 


% (a+1) (x?—2+1)—3 (+1) =2 (x41) (z?—-24+1-3)= 


co x (x+1) (2?—x-2). 
3. a°+3a?—4=a'?—1+3a?—3=(a'-1)+3 (a?-1)= 


(a—1) (a?+@+1)+3 (a?—1) =(a—1) (a? +a4+1+38a+4+8) = 


(a—1) (a?+4a+4) =(a—1) (a+2) (a+2). 
4, 8 —7x-6=934+1-—Tx—7=(a°+1)—7 (@4+1)= 
(x+1) (v?—2+1)—7 (241) =(@4+1) (@ —24+1--7)= 
(x+1) (x?-—aw~ 6) =(x+1) (+2) (2-8). 
5. 343+ 72? -—4=32' + Tx? — 47? —44+ 42? = 
323 + 3847 —4+4 42? = 32? (+1) -—4 (1-2?) = 
3a? (1+2)—4 (1—27) =(1+2) (877—4 (14+2))= 
(a+1) (8a?—4+ 42x) =(x+1) (@4+2) (8a—2). 
6. x? — 32? — 107+ 24=275 —2u?—2?-1074+24= 
x? (x— 2) —(x?4 10x — 24) = 2? (w@—2)— (+12) (x—-2) = 
(w—2) (a?—a2—12) = (a%—2) (w—4) (+8). 
7. 2 — 82? +17x%—10 =a — 2x? — 627 + 17x—10= 
a? (—2)— (62? —-177+10) =2? (x—2) — (62 —5) (4-2) = 
(~—2) (a? - 6%+5) =(x—2) (x—1) (x—5). 
8. 623 — 2327+ 167-3 = 62 — 3x? — 2027+ 1647-3 = 
3x? (2a —1) — (20a? —167%+3) = 
3a? (2a—1)—(10x%—8) (2a-1) = 
(2a—1) (82?—10x%+3)= 
(2a—1) (8%—1) (a—8). 
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Factors : 
9. 42° -—197 +15 =423 — 4-154 +15= 
(403 — 4a) — (15a —15) =4a (a? ~-1)-—15 (a@-1) = 
(w—1) (407+ 4e2~15) =(%—1) (24+5) (2e—-3). 
10. 245+ 62? +32? +4a—15= 2a? (44+) + (827-44 —-15) = 
2x" (w+38)+(38x-5) (x+3) = 
(x+3) (2a2+3x—5) = 
(7 +3) (2e+5) (z—1). 
Page 62. 
Factors: 
1. 6a3b?c = 2.3.a.a.a.0.0.¢. 
3. 3a’— 6ab=3a (a—2b). 
a. a?+2ab+b?=(at+b) (at+b). 
8. a—9a=a (a’?-9)=a (a+3) (a—3). 
9. at—16b4 = (a?+4b*) (a?—4b?) =(a?+4b?) (a+2b) (a—20). 
18. a?—2a—8=(a+2) (a—4). i 
14. m?+2mn4+n?—-1=(m+n)?—-1=(m+n+1) (m+n—}i). 1 
15. vtt+a%y? + y! = att Qty? + yt -— ay? = (ety) — 2a 
(a? ty? tay) (2 +y’?—ay). 
16. «°—64=(2+8) (x®—8) = (2 +2) (v?--2u+4) (w—2) (a*+ 2044). 
17. 2° +8y%28 = 2° + ys = (2+ Qyz) (a?—Qaye+ 44/727), 
18. a’?—b*'+a—b=(atb) (a—b)+(a—b) =(a—b) (at+b+1). 
19. 2 — 225-14 24 = (a — 223 +47) — (2?-Qe+1)= 
7 (2? —x)?— (a~—1)? =2? (x—1)?— (2-1)? = (a@—1)? (227-1) = 
(x—1) (w—1) (w-1) (x+1). 
20. v7+13xy — 30y? = (~—2y) (x+15y). 
22. 27x? + 64y% = 38x* + 4843 = (8a+4y) (9x? —12y?+ 16y?). 
23. 2*—(x—-—2)? = (a2? +2—2) (a?~—7+2) = 
' (#+2) (a—1) (2?—242). 
24. 13 —9x? + 117421 =23 — Qa? — 38x —72?+1474+21= 
(z° — 2x? — 3x) — (7a?—142—21) = 
x (x?—2a—3)—7 (22-24-33) = 
(2? -2%—3) (x—7)= 
(2+1) (~w—8) (w—7). 
25. vy —ay—ay*?+zyt=2y (22—ry’—azyt+y*)= 
ay (x (2? —3*)—y (?-y")] = 
ay (x?—y*) (x—y)=ay (uty) (v-y) (x-y). 
27. a'—7a?+6=(a?—6) (a? - 1) =(a?—6) (a+1) (a~l1). 
28. (ety)? —-a+y=(e+y)?—(2?-y*) = 
(x+y) (uty) — (x+y) (t@-y)= 
(vty) (uty—auty)=(uty) 2. 


KEY TO ELEMENTARY ALGEBRA. 31 


Factors: 
30. az’? + bx? — dbx —-5ax+6b6+6a= 
x? (a+b)— 52 (a+b) +6 (a+b) = 
(a+b) (a?—5x+6) =(a+b) (w—2) (w—3). 
31. 524 —152° — 902? = 52a? (x? —3x”—18) = 52? (x+3) (x—6). 
$2. 14a7a3 — 35a°2? + 14ata = 7Ta*x (2a*-~ 5ax+ 2a?) = 
Ta’x (2xa—a) (x -2a). . 
34. 9a* — 10a‘b? + a?b* = a? (9at— 10a? + bt) = 
a’ (9at—6a?b? + bt) — 4a°b? = a? (3a? — 7)? ~ 4a7b? = 
a? (3a*— 6*7+ 2ab) (8a?— 6?—2ab) = 
a? (8a—6) (a+b) (8a+b) (a-—5d). 
$5. 9at+2Qla?y? + 25y4 = te ae Pe 
(3a? + Sy”)? — 9a2y? = (82? + By? + Bay) (827+ by? 38xy). 
36. (ax+ by)?— (axr— by)*=(axr+ by+ ax — by) (ax+ by— ax+ by) = 
2an.2by = 4abxy. 
37. a?+b?—-2ab—C=a?—2ab4+0?- =(a—b)?-C= 
(a—b+c) (a—b—c). 
38. 8027y° — day = 5a’y (16y*— xt) = 5a®’y (4y?+27) (4y?—27) = 
: bay (4y?+ x?) (Qy+2z) (Qy—z). 
39. v'6+28+1=2'6+ 298+1—-—g8= 
(a+ 1)? a? = (2*4+14 24) (2 +1—24) = 
(ae +a*+1) (2% —at+1)= (279 +2et4+1-—21") (22 —at+l= 
Piaee +d)? — a2] [2 28 +1 = (ot +1 +27) (a*+ 1-27) 
f2e—at+1) =(27+1+72) (27+1—2) (2*— 27+1) (2? ~—2* +1). 
41. (a?—b?— c*)?— 467? = (a? — 6? — c+ 2be) (a?— 6? — cc? — 2bc) = 
[a?— (b?—2bc+c*)] [a?— (67+ 26ce+c?)] = 
oer 4e-- 0)" | [a (6+ ¢)?)] = 
(a+b—c) (a—b+e) (a+b+e) (a-b—e). 
43. x° —3a?+3e—2=23— 2? 4+9—-2974+27-2= 
a (x?—2+1)—2 (2?—24+1)=(a?—2-1) (2-2). 
Factors: Page 63. 
44, a+a°’c+abet+b’c—b3=(a8—b®) +e (a? +ab+b%) = 
(a—b) (a?+ab+b?)+c¢ (a?+ab+ 6?) = 
(a?+ab+b?) (a—b+e). 
45. m'+n™=(m+n) (m'— min+ min? — min} + mnt — mn +n). 
47. 1—a—23+2t=(1—2)—23 (1— x) =(1—2) (1-2) = 
(1—x) (1-2) (1+ x%+2"). 
49. x? —2bx—a?4+ 0 =2? - 264+ —a@=(x—- b)?-a?= 
(e—b+a) (x—b-—a). 
50. a?— 6? + 2bc— c? =a? — (6?— 2bc+c?)=a?—(b-c)?= 
(a+b—c) (a—b+te). 


2 KEY TO ELEMENTARY ALGEBRA. 


Factors: 

52. a®—1=(a'+1) (a’—1) =(a4+1) (a—-1) (a?—a4+1) (a?+a+1). 

53. a?+6?+a+6=(a'+6')4+ (a+6)=(a+b) (a?—ab+b?+1). 

54. a?—96?+a+36 =(a?- 96?) + (a+36) =(a+3d) (a—3641). 

55. a — 232+ 13203 = 23 (a? — 2380+182) =a? (aw —12) (w—11). 

56. pares © a’ — ay = (2?—a*)+2y (x~ a) =(@—aa) ee 

57. a®— 64y6 = (a? + 23y*) (a? — 23y3) = ; 
(a+ 2y) (a?—2ay+4y’) (a—2y) (a?+2ay+4y’). 

58. aba+a+ab+1=24+1+abse+ab= tt) nee (a? +1) = 
[v+1] [1+ab (2? -—2+1)). 

59. 36a‘ —21a?+1= (86a*t—12a?+1) ~ 9a? = (6a?—1)?—9a?= 
(6a?—1+38a) (6a?—1-—3a). 

60. v+0ax+bxr—ab—2a?=27"+2axr+bxe—ax—2a?-—ab= 
x (%+2a+b)—a (4@+2a+b) =(4%+2a+b) (x—a). 

61. a?—b?+a—b=(a?—b’)+(a—b)=(a—b) (a+6+1). 

62. 2a?+ ab —-36?—4bce—ac—c?= 


2a 8b Cc 
pe a 
| a —b —Cc 
om Sahat. (a—b—c). 
63. at—a?— 64+ 6?= (at— 04) — (a?—- 6?) = 


nd 6?) (a? +6?—1)=(at+b) (a—b) (a?—-6?-1). 
64. (c+d)'+ (c—df=24+3ed+ 8c? + B+ C—38ed+3ed?— d= 
2c*+ Ged" = 2e (ce? + 3a"). 
65. 4(x—y)8— (ex—-y) = (z-y) [(4 (2-y)?-])] = 
(x—y) [2 (w@—y) +1] [2 (2@-y)-U = 
(a—y) [2a—2y+1] [2a—2y—1]. 
66. 2ty—2%4P — vy + ay =ry (2 -—sy’—vyty’*)= 
ay [x (a?) —y (a —y?)] =ay (2°—y) (@—y). 
67. ax’?+ ba? — dba ~-5ax+ 6b+6a= 
x? (a+b)—5a (at+b)+6 (a+6)= 
(a+b) (a?-—5x7+6)=(a+b) (x~—3) (xw—2). 
68. 4(zy—ab)?—(2?2+y*?-—a?— 6’)? = 
[2(2y— ab) + (2?+4?— a?— b?)] [2 (nj ay ee -- a?—6?)]= 
[2ry —2ab+2?+y?—a?— 67] [2ay—2ab—2?—-y? + @+67J= 
[v2 + 2Qay+y?— (a?+2ab+b7)] [a?--2ab+b? -. (z?—2ay+y")] = 
[(a+y)?—(a+b)?] [(a—6)?— (x—-y)*] = 
(t+y+at+b) (xt+y—a-—b) (a—b+a2-y) (a—b—a+y). 
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Factors: 


69. 


70. 
71. 
72. 
736 


74. 


736 


76. 


77. 
78. 


79. 


80. 


81. 
~ 82. 


a? +3a’b + 3ab? + b* = (a? + b*) +3ab (a+b) = 
(a+6) (a?—ab+6?+3ab) = 
(a+b) (a@?+2ab+b*) =(a+b) (a+b) (a+b). 


a’ —3a’b + 38ab?— 6? = (a—b) (a—b) (a—D). 
@ +30? +3a+1=(a+1) (a+1) (a+1). 
a} —3a?+8a—1=(a—1) (a—1) (a—]1). 


H+ 637412748 =2°+ 227+ 427 +127+8= 
x? (a+2)+4(a?4+ 3242) =2? (2 +2)+4(2+2) (w@4+1)= 
(w+2) (x? +4(~4+1))=(%4+2) (27 +4744) = 
(w+2) (w+2) (v+2). 


a’ — 3a‘b? + 3a2b* ~ b§ = (a® — b®) — (3a*b? — 3a7b*) = 
(a?+ 6°) (a’— 63) —3a7b? (a? — 6?) = 

(a+b) (a?—ab+6?) (a—b) (a?+ab+6*) —3a*b? (a?— 6?) = 
(a?— 6?) [(a?—ab+b?) (a?+ab+ 67) —3a7b?] = 

(a?—b?) (at~ 206? + b*) = (a?— 6?) (a?—6?) (a?- 07). 


V+y? +22 + Qry + 2xz+ Qyz= 
x y z 
: eo naa 
z z 
=(e%+y+z) (wt+y+z). 
e+ y? +2? — Wary + 2x2—2y2= 


(w—ytz) (x--y+2). 
a8y* + Taty? +12 =(aty?+4) (aty?+8). 
a@+b3+a?—ab+b?=(atb) (a?—ab+b")+(a?—ab+b*)= 
(a?—ab+b?) (a+b+1). 


a—y’— dary (t—y) =(a~y) (2? + ay +y") —38xry (ey) = 
(~—y) (w+ay+y?—32xy) = 
(w—y) (a?—2ay ty?) =("@—y) (ey) (@-Y). 
4a‘ —9a?+6a—1= 4at—(9a?—6a+1)= 
4a*—(8a—1)?= (2a?+3a—1) (2a—3a+1). 
(m—n)?—12(m—n) +27=(m—n-9) (m—n—3). 
(a+b)*+4a? (a+b)?+4a‘ = (3a?+2ab+b*) (3a?+2ab + 67). 
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Page 64. 


Factors: 


83. 


87. 


88. 
89. 


90. 


91. 


92. 


(z?+4x7+8)? + 3m (2?+42+4+8) +227? = 
(a? +4a+8) (2?+47+8+327)+227= 
(a?+4a+8) (2?+72+8) + 227 = 

xv +11a5 + 4627 + 887+ 64= 

(27+ 67+8) (2° +5748) = 

(x+2) (w+4) (2?+57+8). 


a®—1=(at+1) (@—1) =(at+1) (a2+1) (@2-1)= 


(+1) (a?+1) (a+1) (w—1). 


15a? — 5x? + 38a —11 = 5a? (84—1)+11(8a—1) = 


(3a—1) (527+11), 
xv — 627+ 1lla—6 = (a — 6274+ 82) + (82-6) = 
x(a*—62+8)+3(a- 2) = 
xe—4) (x—-2)+3(7-—2) = 
(a—2) (a?—427+3)= 
(7—2) (+3) (z—1). 
S+aeeyteyt y= (ety )ty(ety’) = 
(x? +y") (a°+y). 
a’? —9+ 96? — 6ab =(a?—6ab + 9b”) —9= 
(a—3b)?—9=(a—36+3) (a—36-83). 
8(r+y)* —(2a—y)?= 


8x3 + 242°y + 24xy? + 8y®— (8x3 — 122% + bry’ —y*) = 


3627y + 18xy? + Oy? = 9y(4a? + Qay ty’). 


(6+¢)?—6a (6+¢)+5a?=(6+¢) (6+e—6a)+5a? = 
67+ 26c— 6ab+ e— bac + 5a? = 

6 Cc 6a 

0) Cc a 


= (b+c-—5a) (6+¢e-—a@). 

x? —2b2—a?+b?=2?— 262+? a= 
(x—6)?—a?=(x—b+a) (x—b—a). 

aa? (a? — 2x) — a®a? (28- a) = 

a’a? [a* (a —2)— a3 (28—a))]= 

a’x? (abz3 ~— at — ata? + at) = 

a’a? (at — 2") = a*a* (a?+2") (at+2) (a—2), 


EE Re a Re ee Te Ee i ee 


TO ee 


Pe 
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Factors : 

93. (a+b)?-1-ab (a+6+1)=[(a+b)?—1]—ab (a+b+1)= 
(a+6+1)(a+6—1)—ab(a+b+4+1)=(a+6+1)(at+b—1-ab)= 
(a+6+1) [(a—1)—b (a—1)]=(a+6+1) (a—1) (1-56). 

94. 87° — Gry (24 + 3y) + 27y? = (823 + 27y?) — bay (24+ 3y) = 
(2°27 + 38y?) —6ay (2a+ 3y) = (2a4+3y) (4a? — bry + 97? — Bay) = 
(2x+3y) (4a? — 12xy + 9y”) = (2x4 8y) (2a—38y) (27—- 8y). 

95. (77+ 4)?— 162? = (a7 +4+42) (27+4-427)= 

(w+2) (%+2) (xw—2) (~—2). 
96. at+b*— ct —2a@°b? — 2a7%c? + 26°? = 
a? —O6 —c 


a? —b? —_ 
= (a? —b?— ¢?) (a? —b?—c?). 
97.- 2° +32?4+374+1=(a2°+1)+32 (4+1)= 
(x+1) (2#?-—24+1+432x) =(x+1) (27+ 24+1)= 
(2+1) (2+1) (x+1). 
98. 2?+(a—b)x—ab= 


| 2 \@ 
=(z+a) (x—5). 
2 3 
x : —b x —c 
2x 5 
99. x?—(c—d)x—cd= 
(x—c) (a+d). 
3 I, 
x +d 


100. 4a?—11ab+17ac—3b?+ be+4e?= 
4a 


‘ Git 
a — 8b 4C 
=(4a+b+ce) (a—3b+4e), 
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1. 


2. 


3. 


4. 


ve 
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Page 65. 
12a°b'ct = 2.2. 3aaabbbbeccce. 7. 60a?" =2.2.3.5a0ez. 
9a7b'e =3.3aabbbe. 45a0° =3.3.b602722. 
6a°b’e =2.3aaaaabbe. 90a°2* y = 2.3.3. 50ALLLULY. 
H. C. F. = 3aabbc = 38a’6"e. H.C. F. =3.b0ge = tae, 
420 a" = 2.3.1 GALLE. 9. 64a"! = 2.2.2.2.2.207xreruwuen. 
60a2a? = 2.2.3.5aaxe. 8x9 =222vrxevTeeUeu, 
H.C. F =23 Saaen = to's". 322 = 2.2.2.2. leno, 
a®b'c = aaabbbccce. ie’ =") Tee 
a’h®? =aabbb. ; H. C. F. = 2.2aeeee oe ae, 
abe =aaaaabee. 
H. C.F. = aab = @b. 
Page 66 


bay —15x%y* = bay ( 22~3y ). 
26a*y? —45ry® =5axy? (5x? —9y"). 
H, CG FP. = day. 
a —y?= (x+y) (v—y). 
v+yr=(et+y) (a?—xvyt+y’). 
H. O Fi aa+y, 
x?—1=(x+1) (x—1). 
x’—1=(x—1) (2?+4+4+1). 
H.C. F.=z—-1. 
+lk= (a —a2+1) (e411). 
e+maet+maetl=(e+1) (@—2+1+mz), 
H, © F.=@+1. 
Mae we aelerl)y, 
z?-1 | =(#+1) (w—1). 
uv? —x-—2=(x4+1) (x—2). 
H.C. F.=2+h 
ab —ab® =ab (a?—b*) =ab(at+b) (a—Dd). 
ab? — a?b® = ab? (a? — 63) = a®b?(a— Db) (a?+ab+b?). 
H. C. F.=ab(a—6). 
a@—5ab +4b*=(a—b) (a—4bd). 
a —5a°b +463 = (a—b) (a—4ab —40?). 


H.C. F.=a--b. 

+20 +1 =(a+1) (a+1). 

a? + 2a?+2a+1=(at1) (a@2+at1). 
H.C. F.=at+l. 


KEY TO ELEMENTARY ALGEBRA. 


9 2-1 =(x—-1) (a*+a+1). 
x?—1 =(zr-~1) (v1). 
(2 —1)?=(@+1) (x~-1). 
H.C, F.=a—1. 


10. 102°y+ 922y? — Oxy? = xy (5x —3y) (22+ 3y). 
4zvy*+loy® —4a*%y= y(dy—2x) (8y+2z). 
H.C. Fy = (22+ 3y)y. 


11. v?—2ryty*?=(x-y) (xy). 


er = (ty). (ty) (2-9). 
H.C. F.=(a—-y)*. 
12. 2°+8y'* =(x%+2y) (a?—2ay+4y’). 


e+ ry — Wy’ = (x+2y) (x—y). 
H.C, F.=%+2y. ; 
13. 152°—192°y+ 6xy? =a (5e—3y) (8x—2y). 
10z*— 9 xy —3a*y*=27(5a—B3y) (2a+ y). 
H. C. F. =2( 5x2 —3y). 


14, ey = (a3 +4) (a2 -y*®) = 
(uty) (?—ayty’) (ey) (@t+ayty’). 
eter = alate) —alety) (2°—zy+y’). 
a eae taf = (2° + 7°)? = 
(x+y) (—ayty*) (uty) (2?-ay+y’). 
H. C. F.=(a+y) (2?-—azy+y’). 


15. 20a*+4?—1=(5a?—1) (447+1). 
75a*+ 1523 — 32 —3= (5a?--1) (157?+3x+3). 
H.C. ¥.=627—1. 


Page 67. 


1. 6z?—x-—12)62°—1382?— 6x7+18(4%—2 
6a3— x?—12e 
—12v77+ 6x+18 
—12a?+ 27+24 


2)4a— 6 
2x— 3 
H. C. F.=2¢—3)6a?— x—12(387+2 
62? — 9x 
2) 8a —12 
4x— 6 
47— 6 


0, 


3” 
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2. 2202+ a*)a*+ @ae—2at{l] 
af Daa + oe 
aytas+ ax—3a* 
2a + a’x- 3a8 
203 + a?a—3a’) a*—2az*> + at(x—2a 
2 
2a+—4az’® +2a* 
2at+ az? —3a*ax : 
—4ax® — a’a’+3a%x+2a* 
—4aa —2a*x +6a* 
—a?)-- a’x*?+ba*x—4at 
xv? —d5ax +4a? 
xv’—5axt+4a?)2e+ aae— 3a® (2x7+10 
27° —10az?+ 8a’x 
a)10az’— Ta’x— 3a? 
10a? — Tax — 3a’ 
1027 —S0ax +40’ 
43a)48ax — 48a? 


x- a 
H. C. F.=a2—a)a?—5axr+4a?(x—4a 
i OR 
—4ax+4a? 
—4aa+ 4a? 


0. 


3. a)at—4a’*+3a 
a—4a +3 )a} +4a?—5(1 
a—4a +3 
4)4a? +4a-—8 
a+ a—2)a’—4a +3 (a 
et We ae 


—1)— @-—2a+3 
a+2a—3(1 
a+ a—2 
H.C. F.=a—1)a®?+a-—2(a+2 
C= x 
2a—2 
2a—2 
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4. 2'—2x—-1)z* + 2a7+27+4+1 


x®—22¢ —1 
2) 207+ 4a +2 
e+ 2x+1)2' --27 —1(x-—2 
Et Oat 
— 22? —3x-—1 
— 24" —4x —2 
ewe ie tet hie 
£2 
Ya a 
x1 
P 0. 
age 68. 
be ant Bet 3 
anes 
1a? — lia? +1547+9)72' + 1497+ 63 (et 11 


Ta*—lla3+ 1527+ 9x 
ie eo Oe BS 
77x%°— =T2?— 6324441 
Tig’ —12is* +1652+ 99 
114)114a? — 228a + 342 
ee  2e+ 3 
H. C. F. =2? —24+3)7a3— 1192? +1527+9(72+3 
723 — 1477+ 21a 


37 — 6x4+9 

ox? 62+9 

0. 
6. 37)182* — 6a? — 392? — 182 2x)24a+ — 203 — 60x? — 32x 
62° — 2277 —13% — 6 127°— x*?— 302 ~—16 


623 — 2a? — 132—6)12%5— x? — 30x —16(2 
12a3 — 4x? — 2627 —12 : 
3u?— 4a— 4)6x?—2a?—13827- 6(27+2 
62° —82?— 8x 


6z?— 5x—6 
6z7?7— 8x—8 
3x +2)3a?-— 4a—A4(x+1 3x +2 
ou? +2x 
2) 60-4 
32 +2 HH, Fc 2be+2). 
S24 +2 
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@. 2 +27—10%+8)a5+ 247 —13874+10(1 
e+ x*—10x+ 8 
a*— 3r+ 2 
Faces x? —- n+ 8a 
Hah RE me 
~ 4)4a*— 122 +8 127+8 
H. ©. F.= 2?— 324+2)a?—32+2(1 
—8x+2 
0. 


8. x —5x?— 992+ 40)a° — 62? — 8644+ 35(1 
— 5a? — 99%+40 
—1)— 2’?+1382— 5 
~—13¢+. 6 
oe 5x? — 99x+40(x 
—1327"4+ . be 
8) 8a? —104x +40 
H.C. F.=a?— 182+ ee 
~ 18a 5 
0. 


9. 623 — 6a?y+ Quy? —2y*)12z*—ldzy +3 y?(2 
a 
12a? — ld5a*y + 8xy? 
122° — 12a°y + 4ay’? — 4y* 
sa Sy wy + aa 
am? + ty ay? 
3x7 + xy — 4y?) 623 —6a*y+ 2axy? —2y3(2x 
6x3 + 2a’y— 82ry? 
—2y) — 8x7y+ 10xy? — 2y’ 
4° — bay + y") 3°+ ay— 4¥ 
4 
1227+ 4xy—16y?(3 
1233 ~liay+ Sar 
19xy —19y? 


x—y)4a? — dary + y" (4x 
4x? —Axy 
—W)= syty 
H, 0. F.=z—y)x—y(1 % 
A 
0. 
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10. 32° +527 —4%4+2)1224+2723+ 62?— 6x—12(4r7+7 
12a* +202" — da? + Sx 
Tx? + 10a? — 14x —12 
3 
212° +302? — 42a —36 
212° +352?— Tx +14 
—5)— 5x*—35x—50 
e+ Taig 
m4 i24+-10)32°+ G2? t+. 2(8e+16 
oe +2ly* + 30 
#4) 162° Slz+ 2 
1627 + Slz= 2 
16z? +1127 +160 
—81)— Sla—162 
H.. Foe ee 2)e*+ 79,4 10(2+5 
a 
5x +10 
50 +10 
: 0. 


11. 5x)10x° + 35x? + 30x 2a )4at + 2623 + 58x? + 42a 
ot ye + 6 22° +132? + 29% +21 
2a? + 7 +6)2a? +132? +292 +21(2+3 
ee + [e+ Cx 
6x7 + 2324+ 21 
6x? + 21x + 18 
eet d+ i246 2+2 ° 
22? + 3x 
4u+6 
420 +6 
0. H.C, F.=2(22+3). 


12. 2)2%?—147+20 
2 — 712+10)42° — 2527 +202 4+25(4e+3 
473 — 28a? + 40x 
3x? — 20x +25 
32? — 217 +30 
x — 5)z*—7x+10(x 
SE 
—2)—2 +10 
H.C. F.=a— 5)xz—8(1 
x—5 


0, 
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13. v°— 72? +112 —5)a* — 102° + 352? — 50x +24(x—3 
ei Te ie os 
— 8a°4+ 24a? — 457424 
— 3734214? —33a04+15 
3)3a?—127+ 9 
xv*— 4r+ 3 
xv? —47+3)a23—72? +1lx—5(x—3 
4 + Oe 
'—8277+ 8x—5 
— 32? +122%—9 
—4)— 4% +4 
H. CO. F.=x2—1)a?—474+3(%-—3 
x— 2x 
—32x+3 
—he+3 
0. 


14, 23+ 247+24+1)a3— 4a? —4¢—5(1 
or toa ae 
— 6) — 62°—62-—6 
H, C. Fix a7 4+ @ +1)9*+ 227+ 274 list 
iE aaa 

ead 

a ae be 

0. 


15. 8x7?+2x—3)2473+ 20a?— 8 (84414 
2477+ 62?— 92 
1427+ 9a— 8 
8 
1124?+ 72a —64 
1122? + 282 — 42 
22)44ax — 22 
2x— 1)8a7?+2x2—3(4a 
827-45 
3)62—3 
H. C. F. = 24 —1)24—-1(1 
2x4-1 
0. 


= 
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16. 24° —3z? — 16x+ 24)425 + 2a* — 282° — 16x? —32a(x +2 
Dividing by 27,. . . 2a4+ wv’ —14x?— 8x —16 
2x* — 323 — 16x? +242 


4a? + 2? — 327 —16 
4y°.—. 6§27—32a +48 


8) 8x? — 64 
x*— 8)22° —32?—162+24( 2a 
ar" -~- 16% 
—3)— 327? +24 
H.C. Fl=2?— 8)a?—8(1 
x*—8 
0. 
17. 82?)64x" — 8x7y6 Sa") ox" + Satyt — 129%? 
82% — 6 , Ag+ yt— Any? 
4a® — 457? +y*)8a9— y® (2a5 + Qy? 
8a — 8aSy" + 2a%y4 
8xSy? — 2a3y* — ys 
826y/? — 823 y* +2y 
3y*)6asyt — 3y6 
2x? ~— y*)4a— 4037? + yt(2a3 —y? 
de? — 20% Ae 
~~ 2aPy* + a4 
a. U, &. = 2 (22° —y/*). ~ ey +y" 
0. 


18. 38a'—2a*d +2a°b? —5ab>— 2b*)6at— a®b +2e°b?— 2ab*— b+(2 
6a1 —4a°b + 4a°b? — 10ab? — 464 
3a°b —2a7b? + 8ab® +36+ 
30°b — 2076? + 8a + 36*)3atb — 2036? + 2a7b§ — 5ab*—265(a+1 
3b —20°6' +8a°O* +3ab! 
— 26°) — 6a’b? — 8ab* — 265 
sa” +4ab + 6 
3a? + 4ab + 6 )8a°b —2a°b? + 8ab? +3b*( ab — 26 
SPO tae Or 
—6a?b? + Tab? +364 
—6a’b*— 8ab?—2b* 


5b) 1l5ab® +504 
H.C. F.=3a + 6)8a?+4ab+0%(at+b 
307+ ab 
3ab +62 
3ab + 6? 


0. 
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1. 2 — 92x? + 26x —24)a3 — 102? +81a--30(1 
w— 9x? + 26x” —24 
mast) lnk INE. atl 
— @t~ ba+ 6)a?—9a* +26x—24(x 


H.C. F.= a=" be +6 
x? —5a+6)23—1127+38x%—40(x4+8 
we Get be 
—2)— 6x77+32x7—40 
3a? — 16x +20 
32? — 15x—18 
Final H.C. F.= xw— 2)a?—52x+6(x-8 
ee 
—3x+6 
—3x+6 
0. 


Page 69. 


2. 2x? —5x—42)4a? + 8xr-—21(2 
4a? — 10x —84 


2u + 7)2x?- 5x—42(x 
oe Te 
—6) —127—42 
MH. Bis 22+ V)ee+7 
Qa0-+ 7 
0. 


Final H. C. F. =22%+7)62?+ 2344 7(38a4+1 
627+ 212 
22+7 
2r+7 
0. 


3. v — x? — 2x) 23 — 227+ 3a - 6(1 
xv- x*—2x 
—1)— 2+ 54-6 
a — Ser 6)? — a*—2ale 
ar — 5x? + 62x 
4c) 4a? — 8a 
H.C F.= % -2 
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Final H. C. F. =x—2)2a3—327?— x-—2(2a*?+a+1 


2x3 — 4a? 
v’— «4-2 
: eee 
x—2 
xr—2 
0. 


4, x*—102?+9)a*+102 + 202? — 102 —21(1 
z*—1077+ 9 
10)102°+ 302? —10x - 30 
a. Ts et or oe 3)2*—T0e + 9 (z—3 
e4+ 323— x?-—3r 
— 34° —97?4+ 3749 
— 87° —92?4+ 344+9 
H. C. F.=a23+32?— a —3) at + 423 — 220? ~ 424+21(4—7 
a*+32'— 2?—32x 
— 7x — 2127+ 7#+21 
— 733 — 21a? + 74421 


0 
v+3a?—x- 3)at*+4a3 — 222? —474+21(x+1 
w4+3e3— w?—3r 
x —212?— 4+ 21 
a+ 327-— x— 38 
—24) — 242? +24 
eo — 1l)a?+ 32?-—x-—3(z 
ve 9x 
33a? —3B 
Final H.C. F.= 2?~1)a?—1(1 
at1 
0. 
Page ‘70. 
1. 26ab, 10abe, 14ae 
apab, 5bc, Tac 
ieee, bbe, - 70. 
CB, 5c, 7¢ 
3, 5, 7. L. C. Dd. = 2.3.5.7abe = 210abe. 
2. 28, 24, 18 
a4; 12, 9 Factors of literal part = atb?c’, 
44, 4, 3 
ae Se L. C, Dd. = 2.3,3.4a'b?c3 = 72a*b?c%, 
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6. 


8. 


10. 


1. 


4. 


8. 


10. 


12. 


15. 


por 
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| Page ‘71. 
2/7, 4, 6, 21 
3/7, 2, 3, 21 Factors of literal part = a’bc’. 
ae ie ee 
ie By & L. C. Dd. = 2.2.3.7a7bc? = 8407 bc’. 
11/66, 44, 24 
2) 6, 4, 24 
3, 2, 13 Factors of literal part = a‘b‘ct. 
oo, 1.8 
Naas Pay L. ©, Dd. = 2.2.2.3.11atd*e* = 264a*b*e4, 
220, 8, 6, 12, 21, 7 Factors of literal part = a2*y’. 
370,39 2 a7 | 
Ae ee a L. ©. Dd. = 2.2.2.3.72%4? = 1684797. 
es 9, 2—-1=(e+1) —-]) 
xu? —3x=x(x%—8). e+ 2 = Ble Ty, 
L. C. Dd. =2? (x—3). LC, Ddi=(z+1) @eipg, ; 
—xe=x (z?-1)=2 (441) (@—1) 


e—l=(¢%—1) (27+441). 

i ©, Dd. =a te+l) (2-8) (e421). 

—3x+2= (2-2) +(e? —34+ 2) =2? (x—1)+(x—2) (2-1) = 
(w—1) (a?+2~—2) 
x3 +22? —x¢-—2=(x%+2) (a+1) (a—1). 

L, C. Dd. = (#—1) (+1) (7+ 2) (227+ 2=2). | 
2axy (x —y)?=2aaxy (4—y) (a—y) . 
3az? (x?—y’) =8ar" (x+y) (xy) 
dy? (x +y)*=4y? (w+y) (w+y). : 

L. C. Dd. =2.2.3aa%y? (a+y)? (a—y)? =12aa%y? (2?~y?)%, 
@—ax +z2=a-—ar+x 
(tas +e arte 
rte =(a+2) (a?—ax+2?). 

L. C. Dd. = (a@?—ax+2z") (a@?+axv+2") (a+z2). 


Page '72. 

a —y?=(at+y) (ey) | 

x? ~3xy + 2y? = (a—2Qy) (w—y). i 

L. C. Dd. = (uty) (w—y) (w—2y) = (xz? —y?) (2—2y). 
v—y?— 22+ Qy2= 2? —(y? —Qy2+-27)=27- (y-—zyP= 

(w+y—2) (w—y +z) 

Vy +24 Wrz = (22 +2424+2")- a =(@+z2)?-Y= 

(w+ze+y) (at+z2—y). 1 

L. C. Dd. = (a@+yt+z) (w+y—z2) (w-—ytz). 
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16. a?—2?—a—2=(a@?-—x’)—(a+2) =(a+z) (a—x-1) 
6a°b --10abx + 562? = 5b(a? — 2ax+ 2x") =5b(a—2) (a—2Z) 
@b—abs—ab=ab(a--—x—1). 

L. C. Dd. =5ab (a—x-1) (at+2) (a—zx)*. 

18. 2x? + xy —6y? = (2x —3y) (x+2y) 

32? — 8xy +4y? = (8a—2y) (~—2y). 
L. C. Dd. = (8x%--2y) (2a —3y) (a? —4y’). 


Page 73. 
1. H.C. F.=32—-4. 
3a —4) 62? + 182-28, 120° 312 +20 
22+ 7, 4x — 5 
L. C. Dd. =(8x%—4) (22+7) (4e—5). 
a, Food t+. 
4x%+1)82?+ 302+7, 122?—297—8 
22+7, 3% — 8 
L. ©. Dd.=(4x+1) (2447) (8x-8). 
§& H.C. F.=7x—4. 
fe 4 aie’ — 267 +8, 72°- 42° ~-2ix+12 
sx — 2, x? —3 
L. C. Dd. =(7a—4) (8%—2) (a? -3). 
¢. OL OC, Fi =2?— 52+ 6. 
x? —5x+6)a3—62?+11la—6, x2? — 9a? +267 — 24 
Rix 1 x— 4 
L. C. Dd. = (a? —57+6) (x—1) (xw—-4). 
”, B.C, F. =2°+ 22 —3. 
xv? +24 —3)2x* + a3 — 2027 —7x4 24, 2a44+ 373 — 13847?+7x+15 


2x7— 32 --8 2e7- «2d 
L. C. Dd. =(a?+227—3) (22?—3x-—8) (22?—x-5). 
12. H.C. F.=2?—-ar+a’. 
art ja + ata aetat, att+az*t+at 
a+ Zar + a? a rue + a 
L. C. Dd. = (a? — aa+a?) (2?+2axr+a") (a?+ar+a")= 
(x+a)? (x?—ax+a") (x*7+az+ a’). 
a, FC, F.2* — 27+38. 
xz? —2x7+3)2°—52?+9a—9, xt—4a2+127—9 
x—3 a+ 24-3 
L. ©. Dd. = (2? —2274+3) (v@—3) (2*+ 27-3). 
15. H.C. F.=2?-27+4. 
x? —24 +4)at—a3+8x—8, 24+ 42°—827?+ 247 
e+e —2 a* + Or 
L, C. Dd. = (a?-27+4) (2?+x—2) (2?+6z), 
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Page '74. 
YF js Ne F.=2?—52r+6. *y 
(1) (2) 
— 62+ 6)a3— 6a?+ 11x — 6 x® — 9a" + 26x” —24 
xz—1 2-4 z 
( First 
L, 6. Pre ae 5a +6) (~w—1) (~@—4) =(a—- ti 3) (w— 1) (w— 4). | 
: ) =(@—1) (w—3) (a4). 
ao 
LL. C. Dd. =(a~1) (w— 2) (w@—3) (a—- 4). 


: a C. F. =3at 1. 7 

(1) (2) | 

3a+1)8a?-—2a-1 6a?-—a-—1 
Ee 


( First : 

L. C. Dd. = (8a+1) (a—1) (2a—1). 

4 (3) =(8a—2) (8a+1). 
Second 

| L. C. Dd. = (8a+1) (83a—2) (a—1) (2a-1). 


8. H.C. F.=7a?—65. 


(1) (2) 
— 5) 212° + 28a?—152—20 212% —282?—157+20 : 
3a +4 3u—4 j 


First ‘ 
L. C. Dd. = (72? — 5) (37+4) (8%—A4). 

(3) = (27-3) (7a? —5). ) 
Second i 
L. C. Dd. = (72? — 5) (2a—3) (8444) (8a—A4). 


5. aA: C. F.=2—8. 
(1) (2) 
¢—3)a* —52°4+ 97-9 at —at— 9n4+9 
2 27+3 +28 


First 
L. C. Dd. = (x—38) (a? —22+38) (2?+2a—3). 
(3) =(#%—8) (2°+32?+52+38). 
Second 
L, C. Dd. =(a%—3) (27-2243) (a?+24—3) (22+327+5x+3), 


6. 


qe 


1. 


Be 
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Page 76 
egy og. BO ed: 
—n —n +n 
ed: Sen Age gag Panic Fe 
—n —n +n 
— 6 Ge 1 1 
oe ub ab" a(a—b)(a—c) ala—d) (a—e) 
o Y-x i ty wire Gee 
(6—a) (x—-y) (a—b) (a—6) (x-y)(a—6) (a—6)? 
gO gs a-—b : 
(a+b) (e—b) (b—a) (a+b) (6—e) (a—O) 
Page ‘78. 
58ab'c? _ 2.29ab’e? _ 2 L2piy et DOBe yt art 


S7Ta'b'e? §=—3.29atb'e? ~—Ba8b SS BOay?e? = 2B Say?z by 
2a2cd+2abed _ _acd+bed _ ed(atb) _ ed. | 
6aray+babsy = s3any+d3bry = 3xy (a+b) Sry 

eee) ey) (ett ayty’) . 4 (oy) 


5a? + bay + Sy? 5 (a®@+ayt+y?) + 
(ay—3y7)) _ yy? (a? — bay t9y") = (w—By) (w@—By) 
xy? — 277° y? (x3 — 27y*) ‘i (~—3y) (a+ 3axy+9y") - 
x — 3y 
x? + dey +9y? 

Peer Fie): = tla-t)  -% _ 
a—2? (at+x)(a—2) (atz)(a—-z) atx ate 

eee _ (e+ Br) (ei - Ba) .. eet) (e738) _ ets 


ee —Gr | a? (a@+2) (e—3) eer 2) (G- 8) +2 
@—l4a*—51 _ (a@?+38) (a?~—17) 2 tama XG 
a*— 2a?—-15 (a?+3) (@-— 5) a@— 5 


Page ‘79. 


Beige tel (e+) (+7) 2et3 
327+262+35 (874+5) (wt+7) 8x45 
a —(b—c)? (deh—cy (a 0+6) 4% atbse 
(a+c)?-b2  (at+e+b) (at+e—b) atbt+e 


ee = 1) (at ote) eer 
nem — 2 (a2"—1) (am+2) eis Z 
ee a 
oe 9. 4. g, Bho! gen - 
x x x 


4 
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Page 8O. 


24+ 6§2+12Qy—5y? _. “ 
5. . Y aa =2x#+2 on plier | EO . 
e—2y+6 id x —2y+6 
7. 40x — 22° —-Q" oy We 
2a—-x 2a—2 
9. pe 2x7 --2x—-1 ae ere 
—x—-1 x*—x-1 


4 
10, = Ns =etatte+14—7.. 
eet t=1 


a—y—c_ yt+a’-y*—c_ a*’—e 


Y Y Y 
1 Caer ae oO ate 
e0 +1 — 
PN ea 
5 3a —2 er du --2—(%+2) (v+1) _ 3-2-2939 Sed 
x+1 e+1 xt+1 


1. yt 


e-2 sa? +2?—3x4+1-—(x7-2) 
e+2e—1 x? +20—-1 & 
e+a?—B8a+1—xv+2  a+2?-—474+3 
x’?+2x—1 phe Gap mT 
6 949 28 CHO) eA ee eee 
a—b a—6 a—b a—b 
10. at mo ar ae ot (gh — 2+1) (etd) 
v+xe—1 v'+a2—1 
| ak: lea Dieta ae ane 
x?+x2—-1 ~ g4+e—1 


Ze —1— 


Page 838. 


1. %.(n—3) dinner ae —3n,1+3n _14+3n 

1. (n-8) n—3 n—3° n-8 ned 
a. UC. Dd. = a* 

a's’ + a®s*, az’, az =2, a’, ax’. 

o ies 22. 3. a= 3c?. 4 .ax*=4az’ 
ax? .2 =e’ axs.a?=x ax.ax= are 

5. L.C. Dd. =a?— 2. 
td Cesc r)=at+a. 
Ate) = atx, ees | 


= %).(@+2) = a?—2?’ @—a? at— 2 
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6. L. C. Dd. =(a+1) (a—1)%. 
L. C. Dd. + (a--1), (a?—1), (a2-—2a4+1)=a?-1, a—1, a+1. 


ve. .(a*—1)= a’x—x ee .(a—1)= ay—y . 
(a—1) .(a?—1)=(a+1) (a—-1) (a@?-1). (a-—1) =(a+1) (a—-1)? 
Cee «th el) ae +z 


(@—2a+1) -(a+1)=(a+1) (a—1)? 


de 40-0, Da. = 2*y* (2? —2/*). 
L.C. Dd. = a*y(x+y), xy*(x— y), y?(x? — yy?) =y"(@—y), Ve ty), LY, 
Multiplying severally by these three, we obtain 
ay*(x—y), bai(x+y), exy 
Py(at—yP) 
8. L. C. Dd. =(a+3) (a—5) (a--2). 
L. C. Dd. + (a? — 2a—15), (a*+ a—6), (a?— 7a+10) = 
a—2, a—5, a+3. 
Multiplying severally by these three, we obtain 
_«  (a—1) (a—2), (a+2) (a—5), (@+3) (a+8) 
(a+3) (a—5) (a—2) 


9. L. C. Dd. =(a—b) (6—c). 
i © 2d. (a—0) (6-—c), (a—6) (6—¢)=a, —b.. 
Multiplying severally by these two, we obtain 
a =O 
(a—b) (b-¢) (a—b) (b-c) 


i, ta ©. Od. = (2 —1) (2? +27+1). 
L. C. Dd. + 2—1, 2?+2+1, 22?—-1l=2?+27+1, x—1, &. 
Multiplying severally by these three, we obtain 
Bee (24a 1), (4d) 1), 
bed) (a+ ett) 


Page 84. 

1 2a ,u_ 2u _ 6xt+dx—10r _ 2. 

oe. 3 15 15 
g. a5 _Bat2, etl _ Be 15—(240+16)+60+6 _ 3x—25 

8 3 4 24 24 
5, i= @ a eee oe ere Lae OF 

Il+a l-a _. 1-a@ .1l+@ 1—@ 
8 ee eee eet ie e+ 6) | Seo 
ek ee | x? —3x+2 xv? —3x+2 
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9, 2. mitt 4 ok 4 1 pe a—a(a’—a)t+ita-l ee 
a~1 a’-a @ a’—a 
a—a@+a@t+l+a—1_ 2a?~a’t+a _ a(2a—a’+1) _ 
a ~- a . Ober cs on) oh 
24-41 
a-—l 
10. be " —be ab 


(a—b) (a—c) (a—6) (b-c) (a—c) (6—¢) 
be (6—c) —bc(a—e)+ab(a—b) _ 
(a—6) (a—c) (6—€) 
b?c~ be? —abc+be?+a?b— ab? _ e—abc+ @b—ab? _ 


voi eee x iC; ik 
(6’— ab) (¢—@) b{b-—a)de=@):: 3 Oe 
L.A. D. (a—b) (a—c) (6-e) b-¢e 
Page 85. 


18a’c?—8acf _ 3ac (6ac—f) _ bac—f, 
* 27ae—6bac® = 3ac (9e-2c?) Y9e—2¢? 
Pte? (ete ee ee 
297—3a+1  (#—1) (27-1) Oe A 
5 git + att — 2° 1 a ee a (ae | ee 


: alae a (4-2) (a — TT) = cma 
6. a+ ony : Bieta oe 
oes ~ (B+ary) (a2-—a’y) az—a’y 
g, # —8¢-3._ (x-—3) (a?+3e+T) > tree) 
19 +2 ete tinct en: x*—3xr+1 
9. sleant aet © eas. (a? — (2?+1).(@ +1) (#—T) 
oie (2+1) (28- - ~ (e+) (a—1) (a? -—a2+4+1) (+241) 
ea. 
ata? +1 
10, 2“ 14" Ov+2 _ (S2°+%+2) (2?—Se4l) | Seaeee 
Q2*— 9a2—-14"+3 (Qu*+e4+3) (a2?—-S5et+1) 22?+z+43 
Page 86 
eae ni ee eee ee 
x © # 
Ne ie slers —hes > ae ae ee 
a a a 
5 8¢—] ae _ Jae —6r-38Q+2—e-a _ Pan Te Sar? 


ae ce 3a—2 ae 2 


ee 


PE ae ee an RE Pe ren 


Oe ET eT RE oe ee ee a ee Tee ee ee eee 


a I Ee ee NR ee RE TEM i nae 


Se eee = eee ai s 
Ee ee ee a a ee 
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3 $27 —3:43 32? 
‘Zs 3 = = » 
: 47 — 1 ee? — J xv?—1 
ba ss a@+234+ 228 c +323 


atz at+x ae 
9 #+1— 1-2 ie < eat Stor fa ee 2x* — 2 poe 2 (2? — 1) =2(x+4+1). 
x—1 x~1 x—1l x~-l 
10 24,2 x AD ae Gat oat, 0 oy, 
—1 “1 xz—I 
es 1. 2 a  @naa rabia't+ab _ a+2ab—0" 
ses a+b a—b a? —b? a?— 6b? 
3 a—y— 2a? . a—y—-at+y 0) us 
at+y at+y aty 
Page 87. 
- 2) ove, + _@+@+b+b . 2a?+2b 2 (a+b) 
' 6 ab? ab ab? ab? ab? 
43 __ 3 43 _ 7d.yd 345 pytyt — 7473 dy2 
6 SER o™ + atx qt- CHU Co Aart ara 
nr ae. 2 at (a2) apy 
v—a xv-—a : 
A oo a? — Qeyhgy + ee 22y ee on Soy 
(ety)? (x-y)? (2° yy")? (2? -y’)? 
—-b a&—b? a—ob a—b 
814920 _@P _y, and _y_anb 
a+b: a’- bo re. a+b 
hoe ot a Bak a? (BHO) 4+ 6'a? 
"Ba af—d8 = at—B8 as — 8 a’ — 8 
—@-— b+ a7b® . — a5 
- a— 68 ~ a8 — 68 
ie i 2— ary 


(+y) (wz) ” (y+2) (ety) * (ye) (ez) 
© ty te) (2? —y2) + (e+e) (tae (ety) (oye 
(a+y) (@+2) (y+2) 
wy —Yeree—yetayp—wetye—r+ue—vytey—wy’ _o. 
(c+y) (+2) (y+z) 


Page 89. 
iy (5+ 2) x, &_abtbe a _abtbxe _», ab 
a x a x @ x 

2 -f 27°+0?  «2t—bt a*— bt 


be —sobt+e— Be +be2—de (+c) 
x-b 4d 2-d 


Sed 3cr 62x 
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5. a MEME Died UAL (27) OS) a 
— 267+ 6? —a- —a(x—b) (x—b) 
(a+b) (a+b) (w+) 
—a 
6. wt = vt = v= x =x2—1. 
x os x Ee 
Le lta x oe fale a" pee a’. 
a +o. 0 
Page 90. 
8 (¢ le °) , red _ade—vid+be’ | dict _ 
NG Be bcd a—b+e 
(acd — b6?d + be’) bed 
(a-—b6+c) 
9, Cot ew ey 
id eee x 
19, (2+? , _@ _ (athe 
2% at+1 2 
14. eet y Lee OA Bet @) (a+6) ae 
4(a+b)? 9(a—6)§ 14ab (a+b).3.ab  3ab 
15. ~= eM than a8 5 
gt Sty rad 
16. Ag? —y? ta Qty er £9) 2049 142% 20. 
he 2x —y y? y y 
e-avytay  alaty)—Slaty) - 
ee x a aa et 
xr—3 ery 
a(@—ayty’) , (aty) (x—3) _ alaty) (at—ayty*) _ 
ee ee a+yp aa—ys 
18 (ee) (rene ~ mn) _ nt ee ee 
: m—n m+n m—-n mtn m—n? 


9, (w+2) (w+1) | (wt+4) (v@+3) _ vt], 
ie (7+5) * (a +2) (e435) °5@+6 


99, | a +98) (a= x) a-—2 als 
a? —-2ax+x" (a@?+ax+27) (a?—ax+2’) 
Page 92. 
d  _adn+md _ d(an+m) 
i: ( me) + (b- 9) oe : 
a n d ae a bd—ce bdn-ne~- n(bd—-c) 
a es Bee ate) ( 2 ares 
a (+e) se 4 a) dx +22 
&, (1-2) + 1-7 + 3) - 9 
a eS 


a w—ar+l a(e—miae 


Re ee ee hee ee {SE ae See ee Foe hea Et ee ee ne ar ee pe 


7. 


9. 


10. 


2. 


4. : 


6. 


1. 
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a a a a Bk i ea ae 


gS he c 4, Se. ofdtbetfe bfdtbetfe 


d+ fd+e Sdt+e fdt+e 
vd "eae | 
fee ieeti-g 6-20, f-@ 8, 
i—@ ier 1—@ 2 


oe ey ety 
ee Say y ety 
+ 


(é ++ t)+ (2 By a) Sotacta OG os 
a 0b Cc 


C b ¢ abe ac+b'+ab — 
bet+tact+ab | 
a (ac+6?+ ab) 
a’?—ab+ab+ 6? = a’ — 6 - 
a’ — bv? a?+ab—ab+b? 
Page 93. 
eee tee ey, Us a Le Oe, 
A ah BONE lege ise 1-2 ieee LA 
eer  (a-7) (eters)  altar+2* 
az fataita—z) .’ atz 
a 
a ae 
at—m* — (a?+m?) (a?—m?) 


a—amn—am?+m a(a-m)—m?(a—m) ‘e 
(a?+m*) (a?—m*) _ @im 
(a—m) (a?—m?*) a—m 


at— bt 4b3(a—b) _ 4b5 
= Ot? +2ab+ 36? a an 2 Q72 

a2 —2ab+b? ? or hs es +2ab + 36?, 
et OE eta +1 
a’+ax—1 aét+ax—1 
hiseat S72 98 3 
eras — dar — 3a DE SOG ee Sah 

x—2a e— 2a 
ee OO aes 

a*—ab+b? a—ab+b a’®’—ab+b 

Peete ., G+ bite—26c at+ (b—0)? 

2be 2b¢ 2be 
Pg iy (G-1)* _ ale—1'—(9—-1)* _ (@—1)4 (a> 1), 
ee) Set ele eth ee _ x (xz?—1) 


e+atl e4+etl oo weixetl=o xxl 


56 


4. 1. 
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a Se (1 ae )] = a — Sarees =7— ive g 
e+1 £+2 t+h 
ace e+ 2°-s 
6 Wie me 
+1 ame | 
LC. D. = a (245, 9. 
L.C. D.+a(x—y), b(x-y), M—y'=b (x+y), a (uty), ab. 
Multiplying severally by these, we have 


. <c oeeaee 
ET Me ee ee ee ge ee te Me Me TE ee er 


sil 


b(e+y), alo+y), oO 
oD ag 
Page 94. 
oe ee fh oe 
ae @-€ 1—292°) Teer 
ee es eee a ee eae 
o-a ¢-@) af6 x-1-#2 1-%+2 
Boe po ba _ Ore 
ey ty a-1l °° @G 
iw ae mee —(l—a@) _@3) fae 
yn By L-@ 1a &@ I 
. LC. D.=2% (a- 2). 


L. C. D.+1, 2, a—%=x2(a—x), (a-2z), x 
Makevine severally by these, we obtain 
Ola). (az—2"), (a—8) (@— 2), Ge 


x(a—Z2x) 


~L. C.D, =ale—2) (er d) (242). 


L. C. D.+ a (x—2), w(4%+2), 2?-—2-—2= 
(e+1) (%+2), @ee etd) Pier. 
Hence, we have 


hotly (+2), (S42) (242) Get lille ee 
x (x*?—4) (x+1) 
a—b | atb | ¢-— 5 g- BO GEO 
e—-d c+d @-—b a-b art ee 
8 Bi ee as 
oa. 6 b 
Page 95 
aoa 
—- X-=>-e 
D6 
a+b ate _@ta(b—c)+be 
a-—b — a?--a(b+¢e)+6e 
OE By ED 
6b b-a b-a 
YR e_ Ly a 
a sal eee 
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8. a—b-e,, b Bat foot Al 


6 Gti a+ 
1— a 
9. = 
1 l-a e 
1 1 1 63+1 b 6+1 
10 (= api) + (+5 -1) ae 
a. al’ 5 ab® 6? —6+ ab? 
it ; "1 om : ae 
2a—1+—+—— ot pos 2 
Se ai i 
er 1— 
a 4 1 ue 
24-14. 1=2 2 2a-1l+l-—a. 2 
1 1 
I po. 2! 
me ithe 2 Se 88 
jo, Yztuetay LYz _ yer rer ay 
oo eye eetayrty2? aeray*t+ye2? 


6. 1. (y+3)?+2 (y+3)?— (y+3)—10= 
yp + 9y? + 27y + 27 + Qy? + 12y4+.18—y—3-—10= 
y’ +11y? + 38y + 32. 
4, (a+1)?+(a—1) (a+1)?+(a—1)? (a+1)+(a—1= 
a@+3a7+3a+1+a'+a?—a—1l+a—a’—at+l+a’—3a’?+3a—1= 
4a°+4a=4a (a?+1). 


atl gota | 


“ab+1_ab+1 Sarl tabta=ab~)— * wat a 
a+Il abt+a_, atl—ab—a-—ab-1 —2ab b 
ab+1 ab+l 

Page 96. 
Oi 
46 & L+z)r (4-2? +2°—at+ ii; 
Se Mrs 
— gy? 
—x—x 
3 
a tat 
— art 
— gt — a8 
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6 Bb ae bt 
2. a-—b 2 ie el oon ehh 
oat: ve ae as ate a‘t— a®b 


a—b 
b 
62 
a 
6? : 
a 
>. 
a. £ 
Yo 
aa 
64 
a’ bt 
a—b at—ab 
4, 1— Lieut hs (1+a~a3-—-at+ eae 
a : 
Yes iia ah 
7 
x? + at —2 
oe +m? 
at han ee 
gg 
Page 101. , 

Re Miran 2. 843— y? har? +2ay+y? 
ss So Bx? +4a2y + 2ay2 Ph —Y 
2x +2 —4x%y — Qa —ys 
2x +2 — 4aty ~2Qay?—y 

. 0. 


3. (a—2) (4 4 (1—a@) (a—1)=(a?+2?—-2azx) (a—1)? 
a x) (w—a) (1—a) (a— vie x) (a—2) (a—1) (a-1) 
+1.41=-—1.-1 
oy 


4, (a®x ax b9x b-!x ex e—) abe=1 
(1x ax 1x b-'x 1x e-1) abe=1 
a—b—'¢—! x abc =1 
ab =1 
i*Xixi=t, 


2. 9. 
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a? n+1 69 1 

ee ned 4d (n—1) > 
a’ n+l 1 _n—1 
ee ae 
Ix i=1, 


Page 102. 
6 (23 — x) —3x =8 (4a—27) 10. 


x—[3+{x—(3+27)}] =5 


138 —62 —327 = 127~— 81 
—21lz7 = —219 
x=103. 


. 24—$2+1=57—2 
47 —24+2=107—-4 
—Ta= —6 


x= $. 


ee 350)" + ot 21 


4 3 
12a —32 +300 = 42 + 6x +252 127+ 50 +220 = 52+ 3840 
—x= —48 iz=70 
x= 48. xe = 10. 
Page 108. 
4, 1. 227-—85=.67+4+1.5 4, .62—1.52 =.2—.152 
— 4%=4+5 —- 754 = .2 
p=) = — 124. r= = — 25. 
2. 4e—.0754 =12—.2752 5, 1252 —.06252z = .3875 
6002 = 12 06252 = .875 
wae = 20. Be Oe a G, 
6 .0625 
3. .8752% — 1.875 = .127%+1.185 
.2592 = 3.060 
3.060 
a OS 


5. 1. ay +20=3by+4a 
ay — 3by = 4a —2b6 
y (a—3b) =4a—2b 


x—[(3+{r~—3—z}]=5 
x—[3+z2—3—27]=5 
x—3—244+34+2=5 
ie Bh, 
Oo oe oe Ae 
V6 he 
302 + 202 4+ 12% = 157 +470 
47x =470 
t=. 10, 
BM 


1 93S 4 17 
eed Bcc? ae 


2. ab—3cx —2ax—c=0 
—3ex—2ax=c—ab 
38cx +2ax=ab—ec 
x (3¢+2a)=ab—ec 
866 
3¢+2a 


59 
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d. 4. am—ax= —am+2ax 6. am—5x=be-—ax 
—ax—2ax=—am—am ax —6x=be-—am 

sax =2am x(a—5)=be—am 
a Lam _2m o — OC am, 


3a 3 a+6 


7. abe—a@x=ax—a’b 
—a’a2—ax = —a’b—abe 
ax +ax=a’b+abe 
x (a?+a)=a’b+abe 
a= btabe _ bla tac) _ b(ate). 
a+a a*+a a+1 


8. 8acx— 6bcd =12cdx+abe 
3acx—12cdx = 6bcd+abe 
x (8ac— 12ed) =be (6d+a) 
wi bc (6d+a) _ b (6d+a). 
3c(a—4d) 3(a—4d) 


9..27—-a@? =t%-—-a 10. (a+2%) (042) =2 (x2—e) 
(+a) (%#-a)=z2-a ab+azx+br+2? =z" —cx 
e¢+a=l ax+ba+cx=—ab 

x=1—-a. x (at+b+e)=—ab 
Wages. 00? 
 atbt+e 


Page 108. (Special Cases.) 


1. 2? +a@?=(b-2) 
v+0=b?—2b4+2 

262 = 6? — a? 

62 — q? 

re 


8. (#@+1)?4+(¢@—5)?=2 (4+ 5) 
2? +2~44+14+2?—-107+25 = 22? + 2027+ 50 
2% —10x7 — 20” = —1—25+50=24 
— 28x = 24 


oo ees 
ee ee 


5e (@~— 1) +234 (a +1) = 82 (2? —1) 
3 — 3877+3a —-14+23 +234 327+37+1=323 —32 
9x=0 
x=0. 


1. 


. 


4. 


2. 


De 


ei 
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Page 104. 


4(@42) 7 ‘55 5. 
3) 


4x7 +8 =35— 20x 


ax=be-—cx 
ax+ex=be 
x(at+c)=be 


i gt 2 
52-117 490-471 44 


¢— (32-4) — oot =" 
4x —12%+16—5+2r7=8 
—6x=~—3 


ae ae | 
t= 52 


15a = — 352—99 —44= —- 495 


x = 42 = 33, 
Page 105. 
Boe. G6. fet5 ax—b bate _ 
12 4 : 6 =f 4. Se gs sabe 
8 —5x7%+15x7—18-— 147-—10=0 a’z —ab—bexr—e=a’°be? 
_—Ae= +20 ax —bex= abe? +ab+e 
ar. a (a?—be)=abe+abt+e 
ya vbetab+ eo 
a’? —be 
$ (x—3) —} (w—-8) +14 (x-5) =0 
20x ~ 60 — 1527 +120+12-—60=0 
20x = 15x -= 60 + 60 — 120 =0 
x=0. 
Pee ek. Ee Se _ &~b 
1l-x I1+2 1-2 "a@+b «-b xb? 
34+3a2—2+27—1=0 ax —ab—bxr—b? =a’? —b? 
5x =3-—3=0 ax—bx=ab+a? 
x=0, x(a—b)=ab+@ 


_ab+a@ _ a(atd) 


£ = 
a-—b a—b 


62 KEY TO ELEMENTARY ALGEBRA. 


ee 6.6 a ee : 
G1 eed ee 4¢8 a 
6x +6—4r=32-—3 b bo 
et ; bx ot 
© on se et eee 
b3— b+bx (b—-1)=6?-14+ 5% 
6—6+0'2—br=b?-14+82x 
—b6x=0'?-1—6'+6 
he 
X= oe 1= 
2 1 
b°—b ae 
Page 106. 
1, 8tt5 , 72-3 _ 4a+6 a ee 3, ee 
oT On 4 7 2x+4 4 2 
Sr+5 '8r+12 Te-8_, 1057 6 o8e, 
14 14 6x +2 4 24+4 
8x+5—8¢—12 . Ta--3_ 11__3 
ee 62 +2 4 Qx+4 
77 —3 227 +44=12 
ae tg 22x = — 32 
14x7—6=62+2 | , => a 
Br —8 p, lOx+17 _ 12e+2_ 5x—4 
dies A we 18 llz—8 9 
107+17—1024+8 daar 
18 , Sees 
25 12% +2 
18 liz—8 
2752 — 200 = 2162 +36 
59x = 236 
xr=A4. 
Page 107. 
ee ea eee eee 
a-2 2-1 2-6 2r-7 
x? --¢—7?+H4+2=2. 2? —15x4+56—274+157—-54=2 
fed) feat (x—6) (x~7) 


(x—2) (w—1)=(a—-6) (x~7) 
w= 4, 


3. 


5. 


1. 


4. 


De 


4. 


KEY TO ELEMENTARY 


e—7 os x 
2-08 @-11l- 2¢r-15 2r-17 
—18%+77—27+18%—81=4 2x 


ALGEBRA. 


63 


— 80x + 221 — x? +3802 -— 225=4 


(x—9) (x—11) 
(2-9) (w—11) =(x—15) (a— 7) 
g= 15. 
ere St tS x—6 
x xa-—5 x+1 «-4 
x—T7 
x—5d 


Sie a2+S r-6 

x +i. 2-4 
+2 =2'—9x+20 

ea 2. 
ati) 102-13 84—30 fe 5a —4 
xa—-A4 2x4 —3 24-7 a—-1 
aot, 8-30. be 4 (107-18 
xa—A4 94-7 x—-1 27-3 
a ie I 
ig 4) (92-7) (z-1) (20-3) 


(x—2) (4-7) ee 6) (2-7) 


2-6 w-8 2-10 2°—12 
(a?—6) (a?-—8) =(a?-—10) (a?—12) 
7 =9 
yp = 3, 

Page 109. 
ab+ ba+ax+2?— (cd—dx—cx+x*)=0 
ab +bxa+axr4+2?—ecd+ dx+cx—x?=0 
ax+bx+ex+dx=cd—ab 
x (a+6+c+d)=cd—ab 

cd —ab 


- atbt+e+a 


(~—15) (x—17) 


64. 


5. 


6. 


10. 


13. 


14. 


15. 


KEY TO ELEMENTARY ALGEBRA. 


7? + 24414 2? —107 4+ 25 = 2a? 4+ 202450 
“28% = — 24 


2ba— ab--a?=2ax+2bx—3ab 
—2axz=ab —3ab+a? 
y= 2ab+a? _» 


a, 
2a 2 


ax —ba—a?+ab=azr+be—ab—cx 
~—ba+cx=a?—ab+be-—ab 
ba — cx = 2ab— a’? — be 
x (b—c)=2ab—a’— be 
_ 2a6— a? — be 
b—e¢ 


a“ 


2? +a? +b? —2ax—2be+2ab— (2? -—ax—bxr+ab)+ab=0 
v?+0? +6? —2ax- 2bx%+2ab—2?+ax+bx—ab+ab=0 


—2ax—2b4+axr+b2= —a’?—b?—2ab 
ax+ bx=a’?+2ab+b? 
x(a+b) =(a+6/)* 
x=atb. 


Cc a 5 
—abx+bexr—ac’+aca=0 
x (ac—ab+bc)=ace® 
3 
ae ac 
ac—ab+b6be 


xy?+2¢7+1 xr-4 

a+4a+4 2-2 

v—38x2—2 =27°—127—-16 
9x= —14 


pee mao | 
u= —1f, 


(ax+b) (ax+b)—3b (ax—b) = aa? +b? 
az? + 2aba + 6? — 3abx+ 30? = a’2?+ 6? 
+abz = 30? 


SE ee Mee, Te ‘ on nae ne . ” e . 
BO ER a a ar ae eg Ee een a ee a ey ae eT ae ee ee 


pid ees 
team F 


KEY TO ELEMENTARY ALGEBRA. 


Page 110. 
oP ears a 2 oa? 
a6. i2* tae — ee = a oa 
32? — 8ax — 32? — bax — 3a? = 8axr— 4a? 
lias =a' 
liz. =d, 
Po Vd 
17 
18. ie a 2 SE iat a 


— 1404+ 352 — 20 + 20x — 2244 28x = 28a — 644 + 980 
35a + 20a = 980+ 20+ 224 — 644 —140 


doa = 440 
— o=8. 
90, ax+b e ax+6b _2ax+d , 6 
Cc cx+b 2c c 
2ax+2b : axt+b _ 2ax+d - 26 
2c cx+b 2c 2¢e 
Q2+6 _ 2ax+d+2b—2axr—2b_ de 
c@#+b 2¢ 2c 


2acx+2bc=cdzx+bd 
2acx— cdx = bd — 2be 
x (2ac — cd) = bd — 2be 
gp — Od — 2c. 
2ac-— cd 
Page 110. REVIEW. 
4, 4a?" —4a™b" + 6" = (2a™-- 6") (2a™— 6b"). 
6. a*+ a’? + 6* = a*+ 2070? + bt — ab? = (a? + 0°)? — ab? = 
(a?+ab+6’) (a?—ab+6?). 
7. o7z?—4ax+ 4a? = a? (2? — 44+ 4) =a? (w—2) fa —2). 
9. 2?—32’y+3ay? — y? = (2? —y?) — (8a?y — Bay?) = 
(x?—y?) —8xy (w@—y) =(x—y) (w@ty— Bay). 
10. 3a?+a—2=(3a+2) (a—1). 
a | (f2)- 


a? — 2? a? —2ax+2? 


a(a—«) \ (#@—#) _a(a+%)_atz 
( ( ie oe i: ; 


(a—2) (a—az) a a 
3 oe oe. O68). Ot a oF 
: b b-a a+ b-a’ a+b 
—a (a—6) 
—\-_ + = —@, 
a—b 
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Be 


De 


De 


8. 


9. 


10. 


I. 


KEY TO ELEMENTARY ALGEBRA. 


x —[5y — {x — (52¢-22—y+ 2x -— (x—2y —z)}] 
x — [by— {x— (52--2z2+y) + 2x—x7+2y+2}] 
x —[5xa-— {x—5zx2z2—yt+2x—x+2Qy+z2}] 
x — [dy —x+52~-22+y—2xr+x—2y—zZ] 
a —5y+a—82+22— fal os x+2y+2 

3u — by — 22. 


Page 111. 
ace+b2? =b(a+x) (6+2)—ab (b6+e) 
a’?et+ ba? = ab?+b6¢x+abz+ ba? — ab*— abe 

bxa+abzx =abe+a’e 
bz (6+ a)=ac(b+a) 
bz=ae 
fe 28. 
ae 
Cb+az —b?+bx=b2xr—b?—ab+a’x 
x (1—6b) = —2a’ 
tae Bee 
Pee ae 6-1 


6a2a — 3603+ 32=4ax —48at+72a5 
6a?2x +3a—4ax = 36a® — 48a! +72a5 
x (6a?+3—4a) =36a3— 48a*+72a5 
= 120". 


e+ant+extacta+2br +b? = 227 +26er + 2bx+2be 
ax— cx =2be —-ac— 6? 
x (a—c)=2be—ac—b? 


4 Oe 


ce By fe 3 
a — be ac—b 
a-—e 
3a2m—2b°*m =2a?—b?  a-—b 
i + 
a+b ax +ba Co 


3a°mza —-2b°?mx = 2a? —-b*+a?—-b 
x (3a?m — 262m) = 3a? — 26? 

oat See 
m (3a?—267)  -m 


Page 112. 
== the number 2. x =C.’s share 
2 _¢_46 3x = B.’s share 
3.4 x+3xr = 1000. 
x = 192, 
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Page 1138. 
3. ax = brother's number 9, 2x = A.’s share 
x+8=Carl’s number 3x = B.’s share 
244+8 = 24. 224+ 3x = 2000. 
4. x=the number 
2x = its double 10. wx=value of the bridle 
Os. hale 10x = value of the horse 
daa 2+ 022183; 
x 
cone . sag 11. 2x =the smaller 
5. x =the number 70 —x =the larger 
oe = 2(70+—2). 
a 0. | Ca 
12. x=Raymond’s age now 


6. %2=son’s age 


2x = Ross’ age now 
3x = father’s age 


x —8= Raymond’s age 8 yrs. ago 


wt Bot. 2x2 —8 = Ross’ age 8 yrs. ago 
1 2x—-8=6(x-8). 
. t— — + —)=87,. 
fe a 
8. x=cost of horse 13. wx=son’s age 
354.2 —2+10 2x =man’s age 
2 (%—15)3=24-—15. 
Page 114. 
14. Xx =one part 18. «=length ! a ee 
ae —x=other part $x = width 
ee ces. eed ease of 2d room 
5 6 $x +3= width 
15. 2x=investment of one x-38=82r+38. 
4x =investment of the other 19. x= years required 
2 +47 = 2600. 48 + x = father’s age then 
16. «=the first number 12+ =son’s age then 
2z =the second number 48 +2 =2(12+72). 
3x =the third number 20. x=length of post 
x+22+ 32 =72. ae 
+ 410=2. 
17. x= B.’s age ee 
x+16=A.’s age 21. x = one number 
x+16—50=40-—2 x+6= other number 


v=37, 2+16=48, 2x + 6 = 20. 


68 


22. 


23. 


26. 


27. 


28. 


KEY TO ELEMENTARY ALGEBRA. | 


x =one number 
x+1=other number 
(7+1)?~—2’?=41 
v2 +2e4+1—-27=41, 


xX =a woman’s share 
x+1=a man’s share 

x fe 
9 =a child’s share 


40x 


6 (@+1)+10x+ oe 150. 


x =the money of each 


24, x= days required 


x —40 = Mary’s money after giving 
x +40 = Martha’s money after receiving 


x—40=4 (a+40). 


x =sum owed to A. 
2x =sum owed to B. 
6z=sum owed to C. 

x+ 2x2 +6x = 900. 


x = first part 
x 


Pi second part 


No ° 

-=third part 
F ird par 
ae fourth part 


Te 
+24 —4+ — =410. 
276" 24 
x = B.’s share 
34 +25 = A.’s share 
7sv =C.’s share 
u+ 34+ 25+ ex = 1280. 


x=distance wagon moved 
nd ect > — 10. 
2 8 


30. 


31. 


32. 


A. can do 4 work in 1 day 
B. can do § work in 1 day 


Both can do + work in 1 day 


wv 


4+t= 


Page 115. 


x = weight of body 


9 = weight of head 


=e, 18 = weight of body 


- 
sagt, ©" 
> t x 
x = 36, body 
ae 9 == 27, head 
9, tail 
72, fish. 


x =days he worked 
48 — a =days he was idle 
24x — 12 (48 —x) =804. 


x = leaps required 
3x = leaps of fox 
3x =hound’s distance 
8a = fox’s distance 
4x ~ 34 =60, 
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34. 2 =time required Bie x = L.’s share 
To gain | space requires 5 min. x — 387 = M.’s share 
x=6x 5), =323, min._ x — 387 + 2223 = N.’s share 
35. v=time required 3. + 1449 = 9000. 


To gain 1 space requires 5,7; min. 38. a =distance required 
- #=9x5)P, =49,'; min. (after 9). © oe spent in going 
36. «=time required 9 
At 7 o'clock the hands are 7 x 
spaces apart 3 
The required position holds the x 
hands 6 spaces apart 9 

*. The min. hand has but 1 ad 

to gain 


“.©=57;, min. (after 7). 


Page 117. 
39. x=time required 
The pipes respectively fill in 4 and 3 in 1 hour 


Hence, : + : = | (cistern). 


40. x=the number 45. yp. 12% 100-9000, dave (ale) 
nO 100 +50 
=~4 = = 150. é 
pee x =idle days 
41. x =the less part 12--x=days he worked 
49— x =the greater part (12 — x) 100 = receipt 
ee g 50x = forfeit 
eee (12 — 2) 100 — 50x = 900 
492, y= area : Tag days (idle). 
xe? = (x+6) (x—4). 46. x=distance required 
43. 2x=one number * — revolutions of fore wheel 
nx = other number a 
a+ ng =b. 5 _ yevolutions of hind wheel 
44. a= idle days Me 
a—x=days he worked ae c =¢C 
(a—x) c=receipt ms 
dx = forfeit 47. x= A.’s money 
(a+x)ce—dr=m 3a = B.’s money 
23: # of 32 =C.’s money 


c+d a+ ie +4n = 050. 


70 KEY TO ELEMENTARY ALGEBRA. 


48. x=the distance 


” _ hours he rode 


= hours he walked 


50. x = pieces of Ist kind 
p—x=pieces of 2d kind 


Page 118. 


49. «=the days required 
A. can plow i in 1 day 
a 


B. can plow ; in 1 day 


Together lind day 
ie 


Soe ae 
eee ne 


i = value of each piece of Ist kind 
n 
+ = value of each piece of 2d kind 
© —value of x pieces 
n 
Po 2 watus ot p~ pieces 
pe 
nr m 
ga tlm—p). 
m—n 
Page 119. 

1 24 —8y = 4 5. 6x + 20y = —2 
180 —By = 84 Ses tly =— 
162 = 80 \ Rec 

7 = 6 ldy= 5 
6u—9y =12 8r+ 5 =—1 
6r— y=28 2 

8y =16 @. 10%7—3y= . 25 

ym 2. 10x — 18y = — 50 
$.:10x2+lby= 36 liy= ‘TS 
l0r+14y= 38 PO dead 
y=— 8 3sy= 15 

3y=— 9 10x-15 = 25 
2u—9=7 ees 

Ben B, 


i a it 


KEY TO ELEMENTARY ALGEBRA. 


9. 4x +12y= 36 | 10. 42 —5y = —23 
138x— 2y= 35 22 +5y= 35 
4x +12y= 36 : 6x = 12 
78x —12y = 210 x= 2 
82x = 246 Qe—= 4 
EY a S 4+5y= 36 
4x = 12 y= 64. 
12 +12y= 36 
y= 2. 
Page 120. 
1. 2=18-—2y 8. 7y=52+21 
32 = 39 — by yore ta 
39 —6y+y=14 — 7 
y=5d _ 45a +189 
z=13—10=3. %Y 7 
4. y4147r 917 — 100+ 189 _ 75 
BY = 12 te 
7a —3x =2 147” — 45a —189 = 525 
u=% 3 De 
y = 1423 =7. _de+21 _¢ 
6. 7x=19—8y y 7 : 
eee SH 10. 5x— 8y= 30 
7 2% +21y = 567 
7 y = 25. 
98 — 404 |. gy =13} 
=~} 
= 195? 3 
Page 121. 
1 sy=70—7z 8. 2y=llz—5 
(012 2y=16 —10x 
. 3 llx—5=16- 10x 
4 
aO=-%2.. 52-7 
3 4 


72 KEY TO ELEMENTARY ALGEBRA. 
43 — 5x C— ax 
oa. Y= : 10. y= , 
ys eee _mx—a 
9 n 
48+ 62. OO ile c—ax _ mx—d 
ee 6 n 
Sy ne—~anx = bmx -— bd 
y =A, bmx+anzx=ne+bd 
. tz+41 x(bm-+an)=ne+bd 
. 3 a netbd, 
¥ = 2x —12 bm+an 
7x+41 1, t- y= 
Se ts A 5a — 4y = 40 
“= 389 4x7 —4y = 20 
_ 14%~—39 2~7— y= 9 
eh ee y=10. 
_35 6x 
17 
14¢—39 35-62% 
3 pe 
ee 
pot. Page 122. 
3. 37 +2y=84 10. 7+ 2y+1=4a —2Qy+2 
22 +3y = 66 —3r+4y=1 
n= 24 8x —yt1=5a—5y+15 
y= 6. —2xr+4y=14 
5. 4e—3y= 0 e=18 
3x2 — Ty = 37 a 
: rs i ll. 3%4+3y=52 - 5y 
x= —4, e+ ytl=Tx-Ty-7 
8. bx +ay =abm Fey Be lcs 
ax +bx =abn ae 
bx +aby=ab’*m 12. . z+ay=a"*+2a0 
ax +aby =a*bn by—x=0 


e@xr—bx =a’bn—-ab’m 
x(a?-b*?)=ab(an—bm) 


x — tb (an — bm) 


a? — 6b? 


e t 
y Oe . : 


a? — 6? 


ay+by=a'?+2ab+ 6 
y (a+b) =a?+2ab+0? 
y=atb 

x=ab. } 


15. 


14. 


1%. 


KEY TO ELEMENTARY ALGEBRA. 


x+ay=—a’ 
2 +by= —0 
ay—by=—-@ +6? : 
a? —b? 
=—= =—(a+6 
ee eT) 
x=ab. 
x=4y 
aes TY v5 ae fealty te 
6a + 21y —15 = 20x — 60y +10 
—14x+8ly=25 
— d6y + 8ly = 25 
25y = 25 
or 
x= 4, 
ax—ba+ ay + by = 2a’ —2ab? 
x-y=4ab 


x=4abt+y 


15. 4r—5y= 0 
62+ y=34 
x=5 
oat 


16. axv+ba+ by =a’ — b? 


ax+by+ ay =a’ — 6b 
bx = ay 


aa 
b 


EU + ay +by= ab 


a’y + bay + b*y = ba? — 64 


BAP Ss ha py 


a’? +ab+b? 


4a°b + ay —4ab? — by + ay + by = 203 — 2ab? 
2ay = 2a’ + 2ab?— 4a7b 


ay = a+ ab? —2a°b =a (a?+b?--2ab) 


y=(a—b)? 
t=(a+b)?. 


Page 124. 


+ 
| eo 
I 
bo 


Ql &|> 
| 
I 
| 
jour 
a 


et ee 


oi 


ll 
| 
op 


8 
\ 
Ibo 
(op 
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4. 


Ge 


10. 


KEY TO ELEMENTARY ALGEBRA. 


ap a 9, 2h 2 mate 
ox (OY ne Wy 
tf te eae mn , m _ m(m +n’) 
on oy 32 (OY mx ny n 
19 _49 mn _ mitmn’?—mn—-n 
BL ny my nN - 
Ree m—n _m-n 
Bx. mny n 
u=% mM 
y=}. mny Nn 
ae Oe 
ya ny 
2 ie 1 im 
yon ae 
Sains ra. ae 
y 2n 1 
ae w=: 
a4 oe " 
9 2 
a LSReeeN 1+n 
Dae n 
aa Sug 
x 2n : 
__2n 
tart 
i + n" —mn+mn 
Roe 
n,m” _mitn 
coe 4 
x y 
3 
min , mM" _ms+mn 
v ¥ 
<seyae 
me — 1" _ m+ men? — mn? — mn =m (m— 7?) 
Y . 
aur 
Y 
y= 


8 
I 


KEY TO ELEMENTARY ALGEBRA. 


1, Sa+4y+ 5z=26 
3a+4y+ 62=31 
yt 2= 58 

6x + 9y +122 = 60 
62+ 8y+10z=52 


y=2 
24+6+12=20 
2¢ = 2 
x=1. 

3. e+ y— 2-1 
—4¢— y+3z=1 
—3x +2z2=2 
 824+38y-—32= 38 

84 +3y—6z= 1 

5x — 3z= —2 
—15x+10z= 10 
lbx— 92=— 6 
g= 4, 


oe 2+ yt z= 
2a+ yw +i6z= 4 
202 +9y— 6z2=12 
22+ yt+l6z= i 


ee et ge 1 
x orbs = 9 
202 + 9y — = 9} 


9x+9y + 9z= 9 


tig —l5z= 3° 
xr +15z= 3 
12x = 6 
- 4. 
e244 49 
a iy) ef 
Be A a 98 
ee 
ede = 68 
ae § 


Page 125. 
4,.2+ yt+z=26 
xr—-y =4 
2y+2= 22 
x-y= 4 
e—e= 6 
ot ee ine 
2y+z= 22 
Sy 24 
A dee 
2=12 
2 6. 
Page 126. 
Bh te SE 
| oe ae 
So) 2 oe 
rE ad 
ae a 
eae 3 
3,11 _ 6 
ees? 
eae. 196 
eee! 
Cpe: 188 
2: ay 
if = 56 
by 
ae 
3y 
we 4 
ye ve 


7d 


1. 


5. 


iF 


4. 
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ery eee | AG 
a’ b b” ¢ 
x ie ean: | zy _ 7 
el 6 
he ag 2y = 6 
oe yn 
2 
Page 127. 
2y + 2u+22=4 3. 2x+2y+2z=50 
Y+ Ut 2=2 at yt 2635 
y + 2=2 ot = 8 
u =0 z2=17. : 
¥tus+ = Qo 4. 2x + 2y+2u+ 2w + 2z=132 
ut z2=—l1 xr+yt+u+wt+e=66 
y = 8 ety = 26 
Y+ u+ z= 2 u+wt+z=40 
at oe = 8 utw  =15— 
z=—1. z2= 26. 
24+ 2y+2u+2z=a+b+e+d 
e+ y+ ut peer 
~ 2+ yt+ ut z=a 
on _atbtetd _,_atbt+ct+d—2a 
2 2 
_ Loareret es 
4 
Page 128. 
x =one number, 7 =the other g, H-2 _ 3 
eeY 4A ee 
19 Pro 
cee Ae y+1 * 
2 : 3. %=sum required 
£5 =100 s. 
100-—2=4 (10+2). 
' Page 129. 
x=one part, y= the other 5. x =B.’s money 
et x—5= A.’s money 
2x = 3y. 24% —5=C.’s money 


2+x—-54+2%—5=50 
4% —10=50, 


KEY TO ELEMENTARY ALGEBRA. 


6. x = time required 
70 — 2=age of older man at that time 
45 — x2 =age of younger man at that time 
70—-4%=2 (45-2) ; 
x= 20 years ago. 
11. x= A.’s money 


ett 
a ae mab y = B.’s money 
os x+100=y—100 
eS ee 2 (x—100) =y+100. 
8. xt+y=a 12. x= A.’s time 
Best y = B.’s time 
a+b z=C.’s time 
ae eae ee 
A.+B=— + -=7, 
oo ‘ a 
2 a ee 
i uU. sia Y a , 
o £+y7=9 A+ Ge meee 
10z+y—27=10y—a Pe 3 
r= 6 138. x=selling price of a sheep 
== 63. a : 
y=3 } y =selling price of a calf 
10. x= A.’s present age 5x + 10y = 90 
y = B’s present age 10z+ Sy=75. 
x— 8=4(y- 8) 
2 +12=2:(y +12). 
: Page 180. 
14. x= first girl’s roses 2d year 
y =second girl’s roses 4¢—2000 _ 500 
x+5=3 (y—5) 3 
5 (w—2)=y+z. 4 (2 20") 
15. x= his rate in still water 3 3 
y =rate of stream’s flow 16a — 14000 
at 9 
23(2—y) =7 3d year 
e+ y=T7 164 —14000 _ 
30 — Sy =7. 9 o 
16, x= first capital 4 (1821800) 
Ist year 3 9 
x — 500 64% — 74000 _ Dip 
4 (~—500) 27 
4x” — 2000 x =7400, 


3 
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17. x=cavalry’s required number of paces 
In same time infantry will take 3x paces 
4x =cavalry’s whole distance ; 
+x = infantry’s whole distance : 
4a — $4 = 1200. - 

18. x=length of 1st rectangle 

y =width of Ist rectangle 
__ wy =its area 
x +4=length of 2d rectangle 
y—2=width of 2d rectangle 
(x+4) (y—2) = its area 
x +3=length of 3d rectangle 
y—=width of 3d rectangle 
(2+3) (y—%) =its area 
ry =xvy +4y — 22-8 =ay—8xt+3y— 4. 
19. x= A.’s time 
y = B.’s time 
z=C.’s time 
u= D.’s time 


ces ew eles + . + Bn zo, working one day ; 
: Foe & { 
No Ge nee 
B.+C.+D.=— + = + = = 7, working one day 
ede le 
ie Mae Gone ae 1 
A.+C.+D.== + = + = = xk, working one day 
ae eae, | : 
| ay aoe Saree . : 
A.+B.+D.== + = + = = qk, working one day 
Ae itae | 4 
4 
i es 3 dptistdsti=H 4 
3 ms 3 os 3 2 sh 4 
ARE ares i ig 1 
3 i 
ott ve = wee 
e 
Bes 
ee 1 
x=54 days 
20. w«=greater part Rea een front 


y = less part 
1. x+y =100,000 


5k = Income from x 


100 


100 


9, OXt4e _ 4640, 


100 
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Page 131. 


2.1. ~+y+z+u=1000 


ws 
ae 


.z=ut+2 
3 


bo 


. y+100=z+u. 


3 
4 
So. 31.2 +y+2~10 
2. Y=2+Z- 
3.. 1002+ 10y +a =100%+10y +2499. 
x = ounces taken from the first ingot 
y = ounces taken from the second ingot 


z=ounces taken from the third ingot 


4. 


T+ y+4e 5) 
16 
3rt+ 8Yt1zZ 9, | 
ae i 
Gat yr52 _ gy 
16 a 


5. x= A.’s sum, y= B.’s sum, 2=C.’s sum 
First distribution 
x~ y— z=what A. will have left 
2y = what B. will have 
22 = what C. will have 
Second distribution 
3y— x— 2=what B. will have left 
2a —2y —2z= what A. will have 
4z = what C. will have 
Third distribution 
7z— x— y=what C. will have left 
4a —4y —4z = what A. will have 
by — 2x — 22 = what B. will have 


— x— ytlz=6 
4x —4y —4z=6 
— 2x +6y—2z2=6. 
Page 184. 
1. 32° —32°=0° 2. —10°— 32°= — 42° 
0x§ =0° C. — 42°x8 = — 234° C. 


0xr$=0° R. — 42°rt = — 183° R, 
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3. Aa? —12ay + Dy" 2a — 3y 


ng 


—l2xy+97? 
—12ary+9Y* 
0. 
4. gt —4a3 +22?+ 4441 2? -2r7-1 
ot 


4u—3y 


— 473 + 277+ 494+1 

—Ag? +42? 
—2a7+4xr+1 

Qa? —~47—1 

ties meen 
0. 


2x? — 


Page 148. 


1. at —4a°+8a+4 a?—2a—2 
a* 


—4a3 +8a +4 

—4a3 +4a? 
—4a?+8a+4 

2a?—4a—2 

—4q?+8a+4 
0. 


2. Act +1228 + $a? — 6x44 1) 27?4+3a2~-1 
4a* 


4a? + 30 


2a? — 


122° + 52?—6x+1 
1223 + 92? 
—42?—6r+1 
—47?—6x+4+1 ] 
0. 
5. 16a*+2427?+ 892? + 602+ oe 497 +34 +10 

1624 


By? + Bu 


4x? +6a—1 


2493 + 892? + 60a + 100 
2403+ 9a? 
80a? + 60a +100 
80a? + 60a: +100 

0. ’ 


827+ 6x+ 10 


6. a esas 


a? 
b| —ab +40? 
9 a 4 
. aaan 
0. 
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7. 4a‘t+4a®—7a?—4a+42a?+a-—2 
4a‘ 


4° +a 


4a’—Ta?—4a+4 
\40a%7+ a? 
— 8a?—4a+4 
4a? +2a—2 
: — 8a?—4a+4 
0. 
8. 1+47+ 10%? +1227 +924 1+27+4+32? 
1 


2+2 


4x4 +102? + 122° + 9x4 
4xr+ 42? 
| 6a? +1223 + 924 ° 
<a es ess 
: 0. 
9. 4a*+42°—$7+ 7127" +4-} 
Ag* 


10. 4m?+4m—11— © EY wd 9a +E ae 
m m m 


4m? | 


Page 146. 


1700700700 
14 \ =10000—To 


= = 4, 

; 70Q)/00/007 
4, VIE =o =e 10070000700 
8 


| 4/93/72/84 _ 


16. | 4/9877 2/84 
7 11/10’88’89 


colb> 
o2|bo 


B1.¥.0=3 2. V.9 =V.90700700700 = .9486 +. 
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3. VY OI7as = 12. 
4, V144 = V.14’40'00700 = .3821 
5. V.01’00=.1. 10. 1.00701702701 =.0101. 
6. /.12734750 = .3513+. 9 Vi=V 87750 = .9354. 
7. V..76’38’76 =.874. Ae 
ee ae 5. VEE ee 
8. 130785780725 = 5555. ase 3 
9. 1.00700798701 = .0099. 
1144 ee Ww _ Viz _ 3.4641 
4. ee Ure ORR, 
1728 12 “to 12 
289° «1989 ; 
5, «| 289. ¥289 _ yy 
Vo704 52 ar 
Page 147. 
it Vit 335i 
BAe a 5 ee ee Bh 
6.4 4 
tae oe Oe eee 
25 5 5 
%. VinV b= 701 & 
9, 42 — V3 _ 1,78205 _ geeoe+., 
a oe 2 
10. V¥FE4+$ =V 28 = V 2416606 = 1.55454. 
Page 148. 
De e+ 6a? +1224 8(a+2 
x 
3x7 + 6x2 +4)62?4+1274+8 
62? +124 +8 
0. 
De 64a’ — 14407} + 108ab? — 276? (4a — 3b 
64a? 


48a? — 36ab + 96?) — 144ab + 108ab?— 276% 
— 144a2b + 108ab?2 — 276? 
0. 
6. x°+ 625 — 402° + 962 — 64|7?+ 24 —4 
a6 
3a 43 6a + 4a? 


6a° — 402° + 96a — 64 
62° + 1244+ 823 
— 12a* — 482° + 96a — 64 


3a* + 1203 +122? 
—127?—247+16 
3a* + 127° — 247+ 16 


| — 12a — 4843 + 96x -- 64 


KEY TO ELEMENTARY ALGEBRA. 


2. 8x5 — 362° + 42a*+ 9a? — 212? 


8.76 


83 


— 9x —1( 24? —3x-1 


122+ — 182° + 92? 


— 362° + 5424 — 272? 


— 362° +4204 + 92° —212?—9x7-1 


—127* +3623 — 212? 
— 12a* + 3623 — 2127? 


12a* — 362° + 272" 
— 6774+9x+4+1 


—9xa—-1 
—9a—1 


1224 — 3623 — 217? + 9a+1| 
8a’ — 12.05 — 54a* + 59a? +135a? 
8a® . 


10. 


0. 
— 75a —125(2a?-—a—5 


12a* — 6a? + a? 


~-12a° — 54q* + 59a? + 135a? — 75a — 125 


—12a°+ 6at— a? 
12a*—12a*+ 3a? — 60a* + 60a? + 135a? — 75a — 125 
—30a7+15a@ +25 —60a* + 60a? + 135a? — 75a — 125 
12a4 — 12a3 — 27a?+15a+ 25 0. 
Page 150. 
2. 74/088 (42 
_ 64 
4800/10088 
240 10088 
fooktti 0. 
5044 Page 151. 
7 1/860/867 (123 11. 1/879/080/904(1234 
2 1 
300) 860 300| 879 
728 60) 728 
_4| 182867 __ 4) 151080 
364| 132867 364) 132867 
43200 0. 43200 18213904 
1080 1080, 18213904 
Pen igae 0. 
44289 44289 
9. 145/531/576(526 4538700 
125 14760 
7500 20531 16 
300 15608 _ 4553476 
4 4923576 
7804 4923576 
811200 0. 
9360 
36 


820596 


84. KEY TO ELEMENTARY ALGEBRA. 
4.1. 1.008 =:2. 4, 105 = 5 
2. 1.08 = 1.080000 = .43+. 5. 25 = 125070007000 = .627 + 
3. 1.8 = 1.80070007000 = .928+. 6. 72.197=1.3. 
Page 152 
7. V9,201 =2.4 9. 1=V.1007000 . . =.4644 
8. 1”185.193 =5.7. 

10. 1“6.=1’6.000000 . . .=1.816+. 

11. 7. +17,000000 . - .=1,91+. 

12. 1”34,965783 = 3.27. 14. 1”.0007001 =.01. 

13. 1”41.063625 = 3.45. 15. .00070007100 . . .=.00464+. 
1. VW $=1.750 =.908+. 9. V3 =V.6027807 . . .=.88+. 
g. VeAryar Rese te : 

4, V3 =11.250=1.07+. 6. 75 = 1.883983... .=.944. 

5. V¥=1".6667006 . . .=.87+ 

7. ViTE8 = 1 884 = 910482 . . .=.96+ 

8. ViFse = 87 = 944 10. 2295, = V Ay = 501+ 

9. 5789 = TH =.98+4 

1. V1 8iat + 108294 ba? 4 lor 1 — 9a? tbe tl =3e4t1. 

2. V1 162! — 96x3y + 21609? — 21 b6ay> + Sly! = V4? — Be ii 

2x — 3y. 

8. In like manner. 

4. 01/Tba? + 0028+ Loa! + 6x + at ba +1 -V1430+00 te =1te. 

5. VV V' indicate the successive operations to be performed. Ans. a—6. 
Page 153. 

; ean’. 1. e=V2. 

a 3 ESOS 

3. VUm=m 4. xy°=“2VY 

5. ae 6. xryt = VE Ve. 

7. Wo! Pa=bia®. 7. (5m)'n? =V5m)* Van 

Be is 8. als VE Vd. 

9. 8a V6 Ve =3ab" c". 
Page 158. 

Values: 


1. 2-28-1074 32, 3, 278 — or = 1799 =9, 


[ 
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Values: 
3 
5. 367 = 36 = V 46656 = 216. 
2 Dead 
7..—1000° = Vv 10002 = 1170007000 = 100. 
1 ce 
S27 1-1. 
5 ‘ ‘ ae 
10. —125° = — 125° = V — 305177578125 = — 3125. 
Page 154. 
1 ie i Neate i 52 
* avy ~ yp 6. 4a°2c¢ ie 
2. xy = oes ? 
: Y Y 8. PO a : 
8. pig t-B_P. a roety 
oe 
: »e har 52° 
4, Say t= =. 
y2? Vy 
Page 155. 
; m3 1 
7; —=m-, i, orc a 
a 3 3m—3 
4, xt me, ween a 
Qu 3 1 -$ 
De 4¢ 1 4b%c = 4q—62e¢ 6. ory 6 
ab a’ 4 36 ar 
ae Cc oF xsy 
3 4 
8. eo S00 a ene ae 8. a—b?ekd? = J . 
oe 
9. 92 _ _ amin, 9. 5a b Le ae 
bm on ® 2 w 1 OFC" 
0,50 eee f 
ig = ase $0 10. xy—!22u3 = eae 
a eee ye 
mn 77° 
Page 156. 
1. @&ra— =a? = a?. By aa = ot a = 1, 
“ne eee | os ee | 
By eowe *aBe7. *=3¢ +=8¢ ee 
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Values: 


Ld. 
5.5 


: 1 6 
9. 1 Vax4Va=44a'a=44a° °=44a". 


wee "eae | 5,8 
10. aoe. x 2 =26a 3*"o8 Sry = 2arbsay. 
a®b-3 a—b3 
Multiplications : 


1. (m3 +n8) (yn3 nt) wont —n i 


a er ye 
at Sy oe ie aa 
ee ee ee ee 
ae ay! — a ty—? — g—ly-8 
pote) grea aes 
e+e ta, 


2 2 
6. xi —gbyb+y3 


ee 
Gable | 


2 a, 
a+. 


1 2. 3 1 

8. a? +a*b? +6? 
1 pea i 1 

az —a‘*b* +62 


ar ee 
a t+aib* +a%b? 


3 


3. 21 y eee ha 

eda a*bh* a azb2 ~ a*h* 

ee 
a2b? +a*b*+b 

a+atb? +b. 
Page 157 

9. «3 yo 2 +2a8 —3y? 

ay ~ 2 an 86 ~ By? 


Qh + dady #oL 67° 
-- Arby 7_ 879 +127 32 


— 6x%y— 194 ~ by2 +180 ~ By 
Qxby—l — 20 +184 ~ By, 
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Multiplications : 
10. 4a%6-1+ at —2a74d 
Ta*b— —2a~ * 8a~ 
8ab-2 +7a2b—1—14 
~8a%b—— 24+4a7 20 
~12~3a 7 26 +6a—10? 


1 Mal 
28ab—2 — a?b——284+ a *7b6+6a—02. 
Divisions: 
2 + a? = 2*q7. 


2. t+ataag-tagta, 
3 ; 
8. ab a$ a$$, %0—86_,-H-—¢ 
5) ets 
} 4. ee). tt te tt 
5. 5d? + VB = 5d? + Ke ES ti Ae 
ke azk3 
oe | 8 1 tg Fatt ott 
Vat P 
oe ve rie 2 
8. 16x+4a—-M%y = daltty ~ Fa dgry F§- 
y* 
3 -i Z+1 13 ont 
9. 7a—"a* + Shar F=2a-—'a* > = 2a! = —_- 
a 
L SA gee gy 
10. Pot =e =e n- =7 (Na ae 
n?+1 
Page 158. 
2 1 2 
ee 
a tases 
a4 


$4. 24 
— iO a 


ath? +8 


ath? +b 
0. 


87 
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Divisions: 
ye are a. 2 Ae ee 
13. a?—b')a—  b(a? +020? +atb? +83 
3 
a—a*b 
3 
a*b—b 
3 ay 
a*b—a*b2 
ee aes 
a*b? —b 
pie | bi is Oe 
a*b? ~ atb* 


Oo 


g 
lle |e 
ao 
leo Bee 
| 
=. 


Q 
| 


} 


* 


a 
+ 
—e 


. 2 2 
15. 3x2 +1)21a + of +98 +1( 703 — 2e 
2 
Ris tie" 
2 : 
—62° + xF+1 
2 1 
— 6x* — 2x 
7 
oa +d 
1 
aa +1 
0. 
1 1 1 
17. 3222-47 2)9x—122 ~244a 7 249-3 3a? 2-972 
1 
9x— 647-3 
4 ea 
— 6x? +1449 *#+2-4 
1 1 
— 6x2 +4422 74 


ee 
wBtne hee 


bole 


1 
~—34+24° *4+2-1 
0 


18. at — atpt + b3)a3 + abot a b3(as + atoe + bs 
ees 


|Q 


2 


es 
ato — ato  +ato? 
atb® — ato? +08 
akbt — aby? +8 
0. 
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90. b?—2b~*)50%— ent —45- 245-4 5 (502 440% +30 $4.25 - 2 


2 4 
5b — 1003 
oe ee me 
402 46-3 45-35 
463 — 8 
reg a fae 
3-65 ~3 
3 tag 
AP pale 
2b~ $4073 


Squares : 
8. ( eaty bie “By “ay =47y + 40° + a—y—! =4ay+44+a—lyt 
pe yy a ae log ty 
rn m= Z eo a 
mt 1 m 


aa 
Ee F+6—82%, 


Page 159. 
a™—bh™ ee gat RE et 
i ye Om =a i, 23. (a™) m— (q”) m —qm-l, 
i. y 1 2 
2. + (2¥y') ys 1 (ay?) id 
J ay? 


a+bypa—b y~c—2a 
x x x = gitbta—b+c—_ta-c+a_ pa 


4, 


at 
be lar *) “f= a" tos. 
6. (atxtVb _ (a+2)%04 (a+2x)™b pry Vi(at eye _p a+2)b8, 


V(are)? (at+z)* (a+x)T2 V(atz)> 
1 $ ae ee a aid eee 
~ |— 2)3 TA te ns et cn oe 
(ay) ad a at “ ae ie 
8. ah a is 
Page 160: 


9. & (2) ) Ao ee as I 
10. pia-*)-*}-?] + a’ = Oe Ge qm, 
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eG) ere Ge ee eae 
41. (ab 2,3) ta, 25%¢ 16 , 
oe me ee 3% -3 ¥ 19,2 
16. xa"—4xe *y*+10y—12e7y?2+9ry7\a 27 —Qy4+3a7y 
gl 
ay 3 
oe 1 —4e 7 27y27+10y—12a*y? + 9xy? 
Se 2 or 
—Aa *#y%+ Ay 


6y — 1222y? +9ay/* 


-3_ gts gad 
az... * dy? +3a*y 


17. 3,-§|/9a-*-30a~ 48+ 18a? +. 20a #88 + 4a1# 8a~ 3 
Iq-3 5ab — 


— 30a ~ 2b+13a—°b? +20a ~ 2894 4a} 2a 2B 
~30a ~ 20 +25a—26? 


co | = 12a—°62 + 20a ee 2034 4q—164 
— 10a—'b-— 2a 7b? : 


6a +. 5a—b 


= 3 
2 


6a a 
| —12a—2b? +. 20a 203 + 4a—b4 
0. 
«at 2 wick, &. mae 
18. 3q—1\% 2_38qa—16°+8a 2763 — Bia i 
an} 
2 7. /. 
h 2 4 — 8a—b2 +3a 253 — §? 
as | oi SRS 
Se ee Ne ieee ee 
0. 
2 - ae 43 is 
19. 2 ~8e! +03 13482 *—1977 #48elet ee 
x 
2 4 ‘ee pone! 
1 —8x°+92% —1384+8x% %®—124 7487-1 
3x73 — 38a? +1 2 
ana ~ 303 +323 —1 
ZZ aL a us we = 2 
3x" — 6x? +6 Ga* —12+8e %*-—127 *+8a> 
“ti -Tat -} ont bagel 
6-62 °+47 %6x7°—12+827 =—127 %*+82- 


2 ua py 
Set ith is oe a 0. 


20. a—b=(Va+Vb) (Va—V) or (a? +52) (a? —82). 
21. ct—d=(c~?+a~#) (e~4-a7 3). 


22. m3 —n? =(m? +n?) (m?—n°*). 


23, p™—q"= Hee >) (3 


KEY TO ELEMENTARY ALGEBRA. 


a oh we va S 
04. m—*—n— = ba 7+n ? ) = Pe yt \; 
25. m+mintin= (m? + mint +n?) (m3 —mint +n’), 
Page 161. 
26. a-*+a—~b— + b+ = (a+ 4. 2a? + 6) — a2 = 


91 


(a2 +0)? — ab? = (a + a1 4-8) (a7 a" + F-). 


27. a+ab+b?=(a?+2ab+6")—ab=(a+b)?-ab= 
(a+Vab+b) (a—Vab+d). 
f ae 2 i 
28. x —8r-1 = (x—2x ) (724203 +4 3), 


6 3 3 + 3 288. 3 3 3__ 3 3 
29. a> +a%b? +b? =(a2 +a29b15 +05) (a> +at0bI +55), 


Page 162. 


14472 =12 12. 

64x4=4V4 
De 3150 =3 25 x6 = 3x5 V6=15 V6. 
a as 1082? = — 27237 de = — Bay Ve. 
9. V/gmnym — never =v yf. 

11. 12502 y82" = 12529 2x e = Bye? V/ 22%. 


18. 20a? + 60a +45 = V5(4a? +1209) = (2a+3) V5. 

14. Vxrter? = = xe, 16... 3)=Vi2V}2= 

15. V¥=V$=V 4x6 =3 V6. 17. Vi=VE=VER= 

18. W§=VB=V «1b =1 V5 20e _ [42.5 
by  .. nee 20. Vo,2 = 2 

MW. ae be 7 477. 9a°b 9a*.b 
. Zs 


an+1 pent 2n+1 [(ae2m+1) ( onc ee X M+ DaARy 
= vy 


y \ Ltd y 
24, 2 VIDR=2 VBR a2 VED RA 2X EVI=V. 
Page 163. 


5. EV GeV Ax 1-V AVE 
6. 2xy 10¢? oe day? é - 308 [40229 _ 4/40. 
c ‘9a*y a Qxry y Oetaty 9 


4V2. 

+V3. 
Be 
ee, b 


12. 


1. 
3- 
6. 
7e 
9. 
ll. Vv 


12. 


2. 


KEY TO ELEMENTARY ALGEBRA. 


om Bat Bar 
ave yee a “Va 


an if [eat y css 
yo ae ie ae) x Ee 


(x+y) \25u = y' aty)(@-y) oe 


x+y 
Page 164. 


3V45+7 V5b=9 V5+7 VO=16 V5. 
4V6384+5V7=12V74+5bV7=17V7. 
V44—5V1764+2V99=2V11—-20V11+6V11= —12VI11. 
23638 — 5 1248 + V192 = 22 V3 —45 V38+8V3=—15V3. 
gee OLE, Aiba: | 
~VS=VH-VB=-Vg.-V 41 =! Vib-4V15= 
AVES, 
AVGLIZ2VE=4V4xK21412VEK8=4V2146VS: 
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2V15x3V5=6 V75=6 2523 = 30 V3. 
Vaert2xVa—! ae Va? —4, 
3 Je gi 4 jot 4 it 
Qat x \Qate oe ~V2a? ae aa 
ee 
itr hare 219 
a 4 2a a 
ae ue ey AEN Ta ie aH a 10 
5V3x5 V2=25.3 22 — 25,319,219 — 95,910, 3910 — 95 1/288, 
V3xV2x VE=3? x 28 x (1/838 x28 x (2/8 = 
t= cyaytaws 
ce i ea 2 3 1 1 
VEX VEX VE=(B)8 x (2)? =) x (B=)? x (OF = 
(ah)? =V R= VA=FV2. 
Page 166. 
(Vaty—-1)xVaty=aty—Vaty. 
2V7-— 4V3 
ot by 3. 
ae ae Bs Fae | 
1071/91.~-20*8 


14+ 6121—60=6V21—46. 
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3. 2V2xt+1+ Ve 
VYet1—2vx 
Mie tty + a+ 2 
—4V a" +4 —2e 
2u+2 —8l a? +47~27=2-8V x7 +2. 
dB. (A—-Vat2+Va) (Vatx—-Vat2)=(a—-Vatet+Va)x0=0. 
Divisions: 
1. V54+V38=V1I8=V9x2=3 V2. 
3. Vv : A179. 
ie 4 u 3 L pe 6 
5. 36 + V12 = 365 + 127 = 368 + 126 = 12965 + 17285 =VF= 


6. a oe ig ee 48 . gt as 430 a G20 Bee 95620 aoe 777620 ee 25 
4h 4 3 
4 


8. 1°8a+1°4a= (8a)? + (4a)? = (8a)? = (4a) = 
9 /4096a4 _ 2 eaa, 
64a 
9. 16a +1 12a" = (6a°)* + (12aB?)? = 
TIT6at Pa _ 
172809 ~~ V2H 


15 
- (6a2b)FF + (12a%B2)7F = N 


Pgs x ( 9 b ) ; 
10, V24GOE _ VETEABC _ yo, 
V4eb8 ~—*V 64 a8d3e9 


Page 167. 
3 4 . 5 3 3,==a oy eae 
1. (16)5=(62) =63 =1°7776 = 216 x 86 = 6 136, 
6 ‘ 6 
3. (1727a) 6 —((22q)*) (x3a3) = 7'a?. 
5e (WE+y)=(at +ty)*=08 +20ty ty? =VEt2VEyty? 
7. (Vmt+VnyP=m+2Vmntn. 


9. (V1-12)8§=1-3 W943 V4F-2= -1-3 943 V4 
: oi p 
1i, (+: 1956)" = (h)#.(256)12 = 4 256 = 3 1 256 = 4 4, 
| aa sg ane 1 3 

12. y125? =59= 15. 16. nee hey eae} 
V2: ot of 


14. 5970 = 3a. 
15. V Yan Wa. 
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3} 


ae 6/73 ee 8 a 
1%. Vera 3a \5- 8a — = 2. 


tg a . 
18. \Slalzt—a ylnt an" an" —3 ia, 


19. V saint’ (a —x)?= V512a83(a— 2)? = 2aV Bax (a —x)*, 


20. B set (@ ay ep) = VI ay = 


Qn x(a? — yy 
Page 168 
on va = x V3 V3 mie gf 


35 3 Sean 3, : 
vi. Syt V4 24 are 4x4 
_ ea Vm nim _ 2 vm 
bVvm bVm Vm bm bm 
ete, Ratha: , VIOE , VIO , VI0d _ 6 VT000d? _ 
“Yio wWi0d® Wi0d? W30d' 10d? 11000d™ 
6110002 _ 310000 
10d? 5d 
eee Vie Vie, Ve, ae _ 8 eee 
‘“VY9e VII V9 VIA VIE VIE 195% 
BVO56IC® _ 8 V-243x27C%E _ IP VATE _ 1 vow 
9c 9ct 9c* C 


9 Vi-a . Vies . Wiiay. vay. 


Vd—ay Wi-ayl vd-ay vay 


Vi-—a (1 —a)) . Via (l—a) vIe8 : Vi-ay 


(l-—ay (1—a)? 1—@ 
V(1=ays 7 
l-a 
Page 169. 
1. Sha oe 3 (38—V2) 4S 8 _ 3.(3-V2). 


384+V2 (4412) (3-V2) 9—2 


‘4 


l—a 


+ 


g, B+VB _ (3+V3) (8+V3) _ (8+) (8+ V8) _ 946343 _ 


8-V8 (3--V3) (3+1V3) 9-3 


13463 94% 


6 
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gp 2V2Z+2 _ (2VF+2) (QVA+2) _ B+ 8VI+4 _ 


95 


2V2—2 (2V2--2) (2V2+2) 8-4 
12+8V2_9.91,% 

ee 8 1) (7-1) 271 8-27 2 4+ VT, 
V74+1 (V7+1) (V7—1) 1 6 3 


8. Vm— mM—nt+Vn _ Vm—n+Vvn hi ok at ae ae 


Vm—-n—-Vn Vm=n-Vn Vm—-nivVn 
— M—N+2VN(M—N)+n _ mM+2Vn(mM—N). 
m-n-—n m—2n 


9. 


VOG—T+ Vet (Veer 1+Verl) (Vee—1+V etl) _ 


V%e—1-Vaetl (V%e—1-Vetl) (V8e—14Vee1) 
Qe -1+2V(2e—1) (w@F1+et+1)  8at+2V/(2e—1) (#41) 


25-1 —2--1 ez 
10 eee ee ee) 1 -Vor+l at ‘lead 6A ue ae 


Ve@—-14+Vet1 Va-]1 vers, ae Va'—1-—Va@'+1 


a ov ia—1) (@+ijtg +l 2a?—2Vat—1 _ 


tug] ~2 
Vat—1— a? 
el 3(V3-—V2) _ 8(V3-V2) 
V38+V2 (V38+12) (V3-V2) 3—2 
Meee 8) S178... —14l. 2 )=8(81) - » 
me. 
oA Aty3+1) _ 4(V38+1) _ 4(V3+1) _ 
Batt. (13--1)(V3+1) 3—1 ¥ 
9 (17841) =2.(1.782. . . $1) =2x2.7382. . . =5.404. . 


38LaxK 


ee VS Pm 866. |. 


“ 
Ye 
~j 
¥ 
Ss 


Page 1'70. 


“e 
4V7—-5. (4V7—5) (4V7+5) 112—25 


22 V7+71 
— = 1,4851. 
87 


B+2V7 _ (8+2V7) (4V7+5) _ 22V7+71 _ 


9. 


10. 


1. 


2. 


De 


De 
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Ye V6 (V2.5—V68) _ VI5-6 _ 
V25+V6 (V25+V6) (V25-V6) 25-6 
eras MAS a 
— 3.8 Page 171. 


V 
Yl = ral (= 41-1 
MVrl. 


Yo av tet 
V 14 =Vi4(-1)-12V-1 


19V —1. 


V—(a+by=V(a+by? (—1)=(a+6)V—1 
V—(a—bf=V (a@—6)" (-1) =(a-b) V—1 
| 2aV —1. 
V — 248m? = V 243m? (—1) =9n V—3 
V— Tn’?=V 75m? (—1)=5mV—3 
Am V —3., 
V —@ — ab — 8 = V (a? + 2ab +0") (1) =(a +b) V1 
Va +2ab 8! =V_ @—2ab +0? (—1) =(a—b) V1 


2bV—-1. 


Page 172. 
5V—8= 5V2(-l) 
8495 BVETO1) 
5x 3x2(—1)=—30. 
V—6=Vb"(—1) 
here shines et 8 
by (—1) = —by. 
iol oe A et 1) 
5V—y=__5Vy(=1) 
—20 Vay (—1) = 20 zy. 


enltgad ei ree ate 
V8 =Vb" (=1) 


—abxVe= -—abe. 


ae AP OE ee ET eT ee Pie a eae 


ee ena ee a a Meee 


‘KEY TO ELEMENTARY ALGEBRA. 


6. vmx 1-- 
V=B=V5(=1). 
V—6=V6(-—1), and 
—~V2x V6(=1) = — VID =) = -2V— 30. 
2-3-3 


4+ V-—2 
8—12V—2 
2V—2+6 
14-10V —2. 
8 5+ V-8 
9— 31-8 
45+ 7V—-8 
—15V—8—3(-—8) 


45~ 6 —8+24=69-61V/8(—1) =69-12 V—2, 
Be eed dh 4 YI 13-1) 
73-101 + 7 VST 
—40 2011) 466-1) 13 
28 (—1) V3—282 (—3) 


—40 —12(—1) V3 +84= 44412 V3. 


4st 1) = =101-< 1; 
~10V=1x7V=1=—70x(—1)=70. 


Expansion : 
4V3—2V5(—1) 


A115 (—1)—4 15 (1) +10 (-1)= 
2-8 —15-10=14—-8V— 15. 


} Page 1'78. 
, Vee 80 (=I) _ 6-1 


y 


= V4=2. 


O27 
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514-3 )1- 1 eae 2 


14+V-2 
—2V —2+4 
—2V—24+4 
0. 
Page 175. 

1. V942V8=VatVy 2.V342VeI=VE+Vy 
V9-2V8=Vae_-Vy V 3-2V9=VE-Vy 
V81—32 =x-y V9-8 =a2#-y 

L-Y=V49=7 sent i 

94+2V8=a+2Vayty 38—2V2=xe+4vayty 

x+y= 9 etyss 

sty 9, Ae : 
2x2 =16 VaetVy=V24+VieV2tL 
x= 8 
2y = 
ME fee 

VetVy=V84+V1=2V2+1. ° 


6 V1 +VI=VE41VY 
V4 041g 1G 


VEtVy=VF41=4V24V9 
VEtVy=VETVEH=4V24+RV2=V2. 
8.V75 412 V2N=VetrVy 
V 5-2VA=Ve—Vy 
V5625— 3024 =a-y 
x—-y=51 
2+y=75 
= §3 
y=12 
VEtVY=AVB4V12=3V742V3, 


a i 
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10.V4+Vis=Vervy * 
V4-VIb=Ve-Vy 
Vi6—15 =2x-y 

x—y=1 

a ty-4 

w= 24 

y= 
VetrVy=23+Vi,=-Vi+V3 


12. V —54+12V—-1-Vve+Vy. 
Tes eg 
V25+144="2-y 
2—y= 13 
xt+y=— 5 
r= 4 
y=-— 9 
VerVyn2+3Vo1 


Ma on evn Vz 47 


V 2m -2V me = = VE-V 
V4n?—4m? +4n? =x-y 
xr-—Yy=2n 
x+y=2m 
L=mM+n 
y=m—-n 


VEetVy=Vmint+Vmen. 


15. V 2m -2Vm?—# =VE-V9 
V 2m +2V me A=VE+VY 
V 4m? —4m? + 4a? =x-y 
7 x—Yy=27r 
x+y=2m 
FE a aL) 
y=x-™M 
Va2—-Vy=Vri+m—-Vm-«. 


suk 


=| 
3 
bole 
=, 
oe! 
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Page 176. 
1. 4V%-8=8 9. 24+Vx4+8=V2e—24+8 
4V%=8+8=16 Vet3=Ve—241 
Va= 4 2t+8="—-24+2V4—-2+1 
a= 16. 2Va—2=4 
8. Vxtb—Va-—-1=2 Vera, er 
Ve+5=2+Ve—-1 a—-2=4 
2+5=44+4Ve—-1+2-] t= 6. 
PO Ngmaess, 2 11. e—-4V2=V 2-2 
Ve-i=t v—xVaet+4r=2—2z 
x—-1=}4 —44Ve+n= —46 | 
eet irk 4a VX =4e+u=50 
6. Vert Vet_e=crtl 4V%=5 
20+ Vat — a? =a? +20+1 V2x=} 
Vai —x2=2' +1, a= 33 


vt —a=at+22 +1 


14. V2?—5x7+10=2-1 


37 = —1 a? —52+10=2?—-274+1 
x= —4 3%. 9 
w=V—3=4V-3. x=3, 


Page 17'7. 


64+24+2V0?—2’?+b-—2r=c 
26? — 2? = c? — 26 


4x? = 4bc” — c* 
soe 
4 


y? 


hint Ore) 
4 


Cc 
t =- V4b—C. 


2 


17. V8e+I7— V2x=V2F49 
8417 —2V/ 1627+ 8424 2a =244+9 
2V 162? + 34x = 82+8 
3 16x? + 84a = (4a +4)? = 1627+ 327416 
' 2a =16 
r= 8, 


OE eS a Ee ee Ae ee ee ee ee ee ee 


19. p{9+2V2?- 
942 V2 -—3=27?-— 
£Ve—3=2° = 6z 
Vr-S=2~6 
2-3 =27.-127%+ 36 

12a =39 
x= 3h. 


i, ac 


3. 


7s 


9. 
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18=18 
2° = 36 

we = & B 

72? +5 =627+55 


xz (1—c) es VE 


V¥=27(1-c) 
at (1 — €)? 
x7 (1—e)}?= 


CB} = —3 


20. 0+2@=V o+xVOF2 


a+2ar+a=CA+aVG+2 
2ata =VO' +2" 
4a’ +4ar+2?=67+4+2? 
4ax = 6? —4ce? 


bY 4a? _ 
4a 

62 

~—_—. 

4a 


—2ar+a?+2°+2ar+a?= 
5x? — 5a? 


eG ee Oe ID 


28x? — 84 — 7x? + 28 — 2027? + 40=0 
zc? =16 
= te 4, 


15. rVat2’?=b4+2? 
oF (a+ a") = 68+ 207? + 2 
ax? +2* = b?4+ 2627+ 2* 
ax? + 2b2? = b? © 
x? (a—2b) =b? 
b2 
Pe nu 
g a—2b 
Pi owls 
Va—2b 
16. v—at+V2"-%ax=6 
V2? —2ax=b-x+4 
—2ar= 
624+ 2? + a? — 267 +2ab—2ax 
26x = 67+ 2ab+ a? =(a+b) 
2 
palate) 
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Page 180. 
4. x?—8x7=20 . 
x? —8x+16 =20+16 =36 
x—-4=+6 
x= +6+4o0r —6+4=10or —2. 


6. 77+ 2227 =48 
v? + 224 +121 =48 +121 =169 
r+iie= +13 
x=18—11 or —13—11=2 or — 24. 


8. (x +10)? =28 
x? + 20x + 100 = 28 
x? +202 = —72 
x? +202 +100 = —72+100= 28 
2+10= +V28=4+2V7 
x=2V7—-10 or —2V7—-10=2(V7—5) or —2(V7+5). 


10. #?—$a=1 14. 1+22—6x7=0. 
a — §u+ foe = et tee = 1e8 Gar? — xe = 22 
L—-P= +z gt © 9a 
= Wot py Or— pet pe=lor—} "Ee 

r x=2or—}3 
1 : 
a age e 
ex2-2¢+4 , 
x?—4 oe 
32? — 12 =30—52 
32? + 5x = 42 


we oie 
x= 3 or— 44. 


17. 152? -—2az =a? 
2 _ 20, a 


5” 16 
pie, a oe So ae ee 
15 995 15 225 225 225 
a oe 
15 15 
4a a 4a a a a 
= by or + = Or 
erie ik ak Se 


Ea ea eee ae eT 
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18. 12x? — cx — 20c?=0 


ae _ 202 
12 12 

it. ae 20. Da + e:  960c?+¢ _ 961c* 
12” 576 576 578 576 
¢ 3le 

*~94~ 24 


pres | . 5 
wa aC or — 4¢. 


peace Ya qo. Ft 8 
x-—1 e  se~1 
62+7=32?—x2—2 or Seria. 
327 — 62 =9 : 3x? -- x i 
x=3or—1. 127? — 10% +2- 62? = —32z7+2 
9x? —lla=—2 
4 2 Pm ea +d 
3 24-1 ee 
oar 4et+1+9 
62 —3 x 
4g? ~47+10=127-6 
Tr 2. 
Page 182. 
1. 2?—6x7+8=0 | @. 2 —Aax— 7,07 =0 
(x—4) (~—2)=0 (x—ia) (x+4a). 
t—4=0 8. 9x?— 992 —190 =0 
r=4 —1lxy—132=0 
adi (x— 48) (w+ §)=0. 
iis oe et 
2. 32?—5x — Tx—420=0 : OS 
32? — 127 — 420 =0 (2 -1)?—(x+1)?=27-1 
x?— 4x%—140=0 xv? —27+1—2°—2r-—-1=27?—1 
(2+10) (2—14)=0 2 4+4¢44+1=0 
veh (w7+2+1/5) (w+2-L15—0 
8. 22? -x~-3=0 fe See 
(22-8) (#+1)=0. g=—-24+V5. 
4. 627—18=27-3 
627 -—x—-15=0 


(3x—5) (27+3) =0 
v=% or — j. 


10. x?-—2mz—-1=0 
[x—(m+V1it+m?)] [~—(m—-V14+ mM’). 
x=mM4+V1+m 
x=mMm—V1+m. 
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Page 183. 
1. 42°—-2x=3 
erie = tet u§ or — §=1 or— #. 
2. 3a?+4r=4 
= eer = = iee = or —12=% or—2 
4. 7x?- 1l6x= —4 
- were Le 112 = 48 or 4-2 or § 


6. 32? —11lz= —6 
“NAVI 17 


F = a or 4=3 or 3 
v. OX 2. 72=6 
TeV Lait or — 78; =2 or— %. 


10. liz? — 9x = 7 id 10 
99x? — 81a = — 10 
= en Sst 133 or Ps= HOT ye 
MISCELLANEOUS EXERCISES. 
1, 627 — 252 = —21 


_ 2 +1257 504 _ 25411 
12 12 


3. 122?—29x = — 14 
_ 29+ 129-672 _ 29413 _ 


= 36 or 14=8 or %. 


$3 or }§ =f or 8. 


24 Ty ' 
5. 50x? — 15x = 27 
5+ V/15? +5400 & 75 
,= We et aD Y's OF— yoo = ro OF — F- 


Ge 21x? —2axz =3a? 
_2a+V4a?+252q? _ 2a+16a _ 18a, _lda _ 3a, _ 


42 42 42°" 9 ee 
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9. 2?— 274+1—-— 92? — 482 — 64 — 42? — 2027 -— 25=0 
+12a?+ 70x = —88 
as ~70 + 14900 — 4224 os mall Fiala or—§¢——1d or—4. 
24 24 
10. V4e—3-Vaet+1=1 


11. 


14. 


15. 


17. 


20. 


44—3=142Ve+1+e2+1 
32—5=2Varr+1 
9a? — 34a = — 21 
_ 344139 —756 _ 34 + 20 9 «, 
18 - 18 
942? — 904274195 =0 
28x? — 2712 = — 585 
In 585 x 112 — 3g 182 = 68 or 8 
4a°x = (a?— 6? +2)? 
2a Ve =a?—b?+2 
g—-2aV2e=b'— a? 
yeu 2b VAG +4 = 40" _ 2a+260_ 4p 
2 2 
we (a= 0)’. 
ie eee ee i 
a-c «+e 
(w+c)?—(x—-c)?=2?-¢ 
—4cx=¢ 
dot Vil6e'+4e"  4c2 208 
2 


5a”? — 8x= —3 


10 aT 


5x? — 262a = — 1008 
W278", 


106 


2. 


4. 


De 


6. 


7. 


8. 


12. 


15. 


14. 
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x =one part 
y =the other part: 


lxt+y=m 
2. wy=n 
Or 


x =one part 
m—x=the other part 
x(m—xr)=n 
xv?—-mrxz=—N 
_m+tVmi—4n_ 

2 


x 


1. a+y=20 
2. wy=24(x-y). 
x*—119 =(x—8) 10 
xz*—10z = 39. 

5x = man’s age 

x =son’s age 
2527 + x? = 2106. 


a =the number 


x+1=the next highest number 


e+e «PB (2+1). 


x and x+1=the numbers 


x =one number 
$x =the other 
x — §x+ $a?=196 
a=16, 37 =12, 
x=cost of horse 


a =rate of loss 


x4 =60 or 40. 


x =the number 
(10-27) x=21, 


Page 185. 


9. x=length 
y = breadth 
2x + 2y = 360 } 
xy = 7200. 


10. x =cost of horse 


7 =rate of gain 


2 


iM ms . 
ico 
ot 2 i 
100 
11. x=the number 
(x—12)?— (2-12) =30. © 


Page 186. 
15. «=the number of yards 
ign per yard 
1 
240 _ 20, 
z—-3 x 


16. x =the number of yards 


an =cost per yard 
240 _ 2404 
x£+3 


i aN lanl 


ONE EES ORES eo Pe Le oa Ded Ree Te NRE Pe RR ee 
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aa 2 2 +1, 2+2= 20. =the number of yards 
the consecutive numbers 100 cost per yard 
Ox" +42 =2°+ 22 + 63__ x 
18. 2*=the number of dollars (2—5) es . 2) =120.. 
- ~x = 180. ‘ 


19. «=the number of hours 
6x =the distance north 
8x =the distance east 


6x £06 
8x 
6427 + 3627 = 1007. 
Page 187. 
21. 27 =the time down 22. x«=breadth of rectangle 
3x2 =the time back y = length of rectangle 
y =the rate of the stream xy = 1200 } 
2x +32 =10 | (x+3) (y—14) =1260. 
gun, 2 23. A. 2% -y= _ 
2x= 4 hours B. 2 —y'? =5138 
3x= 6 hours A. 2?-—Qay+y?= 9 } 
29 y= W+y Aug Oe ee eT 
24y = 20 Sry 162 
y= mi. per hour. xy = 54 
54 
y = —-» 
2 
Page 189. 


1. 2t—21z*=100 
Lt VHIF AO _ 21429 


= 52 or —$=25 or—4 


2 ee 
e725 or Vv —4=+5 or +2 —T. 
3. ax? =56 
3 y : 
2 eo 1418p or—14=8 or—7 
xt = VS or 7 =2 or V7 


a= 2? or (WV —7)?=4 or V9, 


ao 


108 


4. 


5. 


Ze 


8. 


r 
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x§— 652° = — 64 
y= EVO so 88 = 128 or 2=64 or 1 
a=1'64 or V1i=4 orl 
Page 190. 
x+x? =6 
a = 2? or—3?=4 or 9. 
ee 
goi-g *=6 
Oe at Me Sah. oo SSE UN pe or —2 
2 2 . 
a} =3? or —2?=9 or 4 
x=t ort. 


5 Vert (x+4) =24 
(w+4) +5 (w+4)2=24 


1 ee D5 + OR a 
(7+4)?%=- oe ool =f or-M=8 or—8 
x+4=9 or 64 
x=65 or 60. 


15g?+¢—3 Visa®? +x —40 
S£V94160 _ 3+13 
2 


Vat +e = =18 or—40=8 or—5 
ee. +a = 64 or 25 


15x? + 4a = 256 or 100 
_ --44+V16+1024  —44124 450 


on 30 = 30 aati == 5G or—i28=4 or— 4;%. 
a oe 
S78 = ie A= 6 
g Ea MOTD | Te ee hae 
x! =27 or— xy 
1 27 


10. 


12. 


15. 


14. 
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6 : 6 

*+y) + (ty = 80 
ee 0 —1+11 
y 2 2 
y’ +6 = dy or— by 

y by = —6 


ae moet es Sere or—$=8 or—2 


=42 or—12=5 or--6 


y*+ by = —6 

a —642V3 
2 2. 

on + 22° = 6 

gi 2s V4atsab_ _ 4. V4+4ab _ ~14+V1+ab 


2a 2a 4 
nah a Val+Vitab 
a 
This answer may be simplified by the method of page 174. 


=~Z+LV%, 


wk ae} 

Qa « *@-9" ~=1=-4 

pt SS Val ® ye ota or 2=4 or} 
x= 456 or 75 


L=szhe or 16. 
ge —§74+2 V2"? —524+3=12 
(x? -—-5a+8) +2 Ve" —be43=15 


(2?—5x+3)? = yet) = HESS = $ or—1p=8 or—5 


(a? —5x+3)'=3? or—5?=9 or 25 

x? —5xr=6 or 22 

pa ot V204+24 or 88 _ 5+ 7 oe Oe 13 _¢ ete ae 

2 z 2 2 

at — 843 +10a? +247+5=0 

a* — 8° +162? -- 67? +247 = —5 

(x? — 4a)?—6 (x? — 47) = —5 

6+ Y36—20 _ 6+4 
‘4 2 

x=5, —], or Q9+V5, 


a? —Axr= =5orl 
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we a 
16, =", OF -6 17. x? —a2t=2 
xz? ; 
zy’? —6 otto te es laos g or—1 
Substitute y for a jie 2 ee 
: 
then, y?—6y+5=0 gt =o) op —18 
and y=5, or 1 $ 


2 ous Bey 
Wherefore = er That is, ¢=1”16 =2 2, or VI (=1). 
Hence 2?— 5x -6=0 
and 2?— x—6=0; 
from which, x=6, —1; or y=3, —2. 


18. x*—1427°+ 61a? — 844 = —20 
(a* — 1423 + 49x) + (124?-- 84x) = —20 
(22 —7x)* +12 (a? —T2z)= — 20 


a T= EV _2 or—10 
oa HV 40, or 2. 
2 
Page 193. 

i) ae 

ot Qytal Sas 

y =5-2 a 

2y? =2 (5-2)? : 

9? —2(5—a2)?=1. ee 

x 
z?+20= 92. 

4. 2x? — xy = by } 

e+Qy=7 3 

x=7—2y } 

ry =Ty —2y? 


2a? =2 (7—2y)? 
2 (7 -2y)?—Ty+ 2y = by 
98 — 5by + 8y? — Ty + 2y? = by 
10x? — 69y = —98 
_ 69 £69? — 3920 — 69 +29 
ae 20 ae ey 
x=3 or 23. 


98 40 — 42 
$8 or $3 =42 or +2 


6. 


8. 


9. 


10. 
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x? +y* = 50 

coy = 3} 

x? —2xry+y? = 64 

ge? +y?=50 
—2zxy =14, 


aie ea tod 


x’—zyt+y*= 19 
cty= 7 
x? +2xryt+y’? =49 
eo ryt y=19 
Sey =80. 
x+y =10 
cs} 
a? + 2ay +? = 100 
Ho ty’?= 58 


Qty == 42 
ay. = 2) 
se ee 
ee i: 
x+y = A 
+37 = 35 
v— zyty= 2 
x? +2ayt+y? =25 | 
3xy =18 
xy = 6 
oe. 
Rie x 
xu-Y= a 
2—y* =728 


e+ 2yt+y’ =91 


a? —2ryty’ = 64 


ory =27 
xy = 9, 


Page 194. 
11. 22°— 2y=6 
2y? + 8ay =8 
2 = my 
ay «mg 
ve=my? 
27y? —my* =6 
so 8 
y — Im? —m 
2y? + 3my? =8 
Anne. Sa 
y 2+3m 
6 ee. 
IM—m 2+3m 
and m=2 


Hence 


12. 27" y = 


atey ty 4 2y?=29 


y=3 or—32 
x=2 or—112. 


13. 2’?-zy= a 
a + ty 66 
ry =x*—6 
xy = 66—2? 
v’—6= 66-2", 
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16. 


17. 


18. 


19. 
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2x ~4y=2 } 
2x? ~ xy —3y? =112 


=1+2y 


a? = 1+ 4y +4y? 


2+8y + 8y— y—2y? — 3y? = 119 
by’ +7y =110. 
ty = J l 


x+y? = 25 7 


¥ =1-— =z 
2=—1~%7+y2 

x? +1-Qr+9%=25 
x? — x =12, 

Ly = a 


x —y=19 


x + eyt+y?=19 
wa tayty= 1 

OLY =18 
ee ee 
x = 6. 


20. 


21. 


xY etre 
7 +xy= Sh 
See No. 11 above. 
e+e 25 
oY Pil | 
a + of a 25 
la 2 ba ake 
2xry = 24 
ry =12 
ae) 
cy = 
_@ ; 
* 
x’?—cx=d 
is c+V2'+4d 
2 
—-e€+V +44. 
ena —s 
t+ yates 
Vi+Vy= 
L+2Vaey+y=25 
Oo ty=13 
2Vay == 12 
Vay =6 
ry =36 
zi—yt=m 
—y=n 
2442 _mM 
ala we . 
a?—y" =n 
2a? ™ , ymin 
n n 
2 
yt Mtn 
2n 
=~ on 
4 * 2n 
= b4fm—n? 
od \ 2n 


a oe 


26. 


28. 


29. 


30. 


51. 
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32? + Avy = 20 27. u+4y=14 

2y" + d5xy = 12 4y—2Qyty?=11 i 
v= my i x=14— 4y 
=m y > 44%=56—16y 


ry = my? 56 — l6y—2y+y’=11 
3m?y? + 4my? = 20 y*? — 18y = — 45. 


6x —5y =9 
w+ Qy+1= —2+5V a? +2y4+3 
e+ 2y+3=5V 2+ 2y4+3 
Vat 2y+3=5 
x? +2y+3=25 
x" + Qy = 22 
62—5y=9 
x" + Qy = 22 
Whence x=4 and y=3. 
t+ ty = 9 
es} 
x =9~—2y 
x’? = 81 —36y +4y? 
5x? = 405 — 18y + 202/? 
3y” — 405 + 180y — 207? = 48 
17y? — 180y = — 448. 


ens 


Page 195. 

24~—-3=y 33. 2’?+y?—32y= 9 
10-227? =a2y 2a? +4" Bry: 
Ly = 2x? — 3x ng +3ry= 9 
2x7 — 3x =10 — 22”, 2x? + 6ay =18 
ba + 165 = l6ry } vce tity = 22 +77 
Txy + 3y? = 182 bry —y? =0 
3x” — 16xy = —165 y (6x—y) =0 
by”? + Txy= 1382  y=0 

x= my. and 227+0=18 
ou +ay+y*=15 } x? =9 
Slay — 3a" — by?" = 45. fae 


t= My. 
8 


113 


114 KEY TO ELEMENTARY ALGEBRA. 


34. tine 
xat+y= 8 
= Mn 
y= m—-n 
ct+y=2m=8 
m=4 
xt +yt=(m+n)t+ (m—n)t=2m* + 12m? n? + 2n* = 706 
n+ 96n? = 97 
m= +1 
r=min=44+1=5 
y=m—n=4-1=8 
The other values are easily obtainable. 
1. x=one number 2. x+y=20 
y =the other “LY =p 
ay= 54 } y= 
52+ 10y = 105. 
+P 20 
2 
x*+ p= 20x 
8. ty ee @ 
x+y =189 
4, HD +Y = 
vt+y=e 
v= mtn : 
y = m—mn . 
x+y =2m=a 
m= 
2 | 
ty =(m+n)+(m—n)i= | 
2m? + 6mn? = c . 
a’ +12an? =4e 
4c—a 
mak “y 12a 
a 4e—a® a, ,1.,/4c—a 
pense ie kt oe 
won Sea $02 8 3 eee 
oo ee \ i 2 NB 
5. (ety)y=T77 7. wt+y=24 
(c—y) x=12. ay = (a—y) 85. ] 
6 xvt+y=100 8. w2y=255 
Va+Vvy=14. a +y? =514, 1 


9. 


10. 


11. 


78, 


13. 


12, 


18. 
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Page 196. 
x= B.’s age 14. x=rate in still water 
x+4= A.’s age x+2=rate down the river 
xu + (%+4)?=976. x —2=rate up the river 
x =a side of the smaller square ne oben He a eal 
2+4=a side of the larger square 2 aA Sane ep 


x? + (a+4)* = 1066. Cem ch kak hous 
27+4 2xr-—4 
«=length, y= breadth 15. x=revolutions of fore wheel 
2x + 2y = 88 y = revolutions of hind wheel 
rY = 363. : 5280 _ 5280 _ a9 
<= the fraction 
y Cerne On ae 
xrty=8 orf Bee 
La z_4 16. x=the number 
Ea) yo 52? + 100 = 10x + 500. 
ar 
y = $ or—i¢ 
x =the number of passengers 


75% = the number of crew 
x — Pax = 425. 


a = days for 1st man 
x+5=days for 2d man 


1 work of 1st man in 1 day 
Cy 


5 = work of 2d man in 1 day 
1 1 <1, work of both in 1 day. 
ye 2+5 


m =one fraction, n =the other 


m+tn=mn 


m—n?=2 mn 
By dividing, 
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Page 1977. 
19. ety +2 =14 
peat Ba 
L239 
x+y? +2" + Qxy + 2x2 + 2ye= 196 
ai ty te ales 


2xry + 2xz+ 2yz=112 

LY+ x2+ Yy2= 56 

ty ot yee ao \ 
From the first; zy+ 9° + ge= l4y 


l4y= 56 
y= 4 
The values of x and z are easily obtained. 
20. x =cost 22. «=left hand digit 
ee ; y =right hand digit 
i007 rate of gain 2 ie 58 
a eats l0x+y—12y=10y+2 
100 9x —9y —12y =0 
Taka) oe te 
100 3u= Ty 
21. x=father’s age xv =42 y’. 
y =son’s age 23.x%-y= 6 
x+y=100 xv —y? = 342. 
TY» 180. 24. «=the num. of yds. A. sold. 
i Baan) x+3=the num. of yds. B. sold. 
SE Ars price per yd. | 
} : 
a = B.’s price per yd. : 
240 123(@+3) _ 95 
“L+3 x 
Page 201. 
6. Roots, — 4,4 ] 
Sum,  —{§ += —$8; cock, +44 
Product, ~ } x $ =—28=—1$; 2d mem., 14 j 
Equation, 27+ 38a= 44. ] 


9. Roots, a+2b, a—b 
Sum, 2a+b; coef., --(2a+b) 
Product, a?+ab—2b’; 2d mem., —(a?+ab—26?) 
Equation, z? — (2a+0) x= — (a’?+ab—2b?). 


KEY TO ELEMENTARY ALGEBRA. 


10. Roots, 1X4, < ee 


2 


Sum, p; coef., —p 
Product, P49; 2d mem., 4 


Equation, z?— pa = Saar a ‘ 


Page 202. 


1, 2?+774+12=0 5. 2° — 2727+ 50x =0 
(x+38) (x+4)=0 x (2? —27x% +50) = 
L=--3- x (x—25) (x—2) 
x= —A4, r= Zp 

3. x?—-x—20=0 c= 2 

~ (%—5) (x+4)=0 r= 0: 
t= +5 
x= —4, 


7. x*—8 =0 
> — 23 = 0 
(x—2) (z?+ 27+ 4) 
v?+22+4=0 
aes 4s—-16 _ —24+2V=3 _ 
2 2 
; | 


0 


= +2. 


8. v-1=0 
(x*+1) (28-1) =0 
(a+1) (x?—x+4+1) (x—-1) (2 +2+1)=0. 


10. 1223+ 8x?—2727—18=0 
4x (82+2)—9(38+2)=0 
(8%+2) (427-9) =0 
(8a7+2) (24+3) (2x—3) =0. 


Page 208 
3, £:3=15:9 2. 2:8=ih:a 
9x7 =45 32 = Tee =o 
a= 5. 427 =6 


0 


iy 
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Page 209. 
2.1. e:xry =5ary: 4th 3. 13:14=13: 4th 
Ath a3 = 5232? 42; $= $:4th 
4th = Sy’. Ath x 42 = 23 


6. a’? —6?:a?+ab+0?=a—-—b:2 


7 (etab+b") (a—b) _ @+ab+b*. 
2__ 62 


ato 
$3. 1.:.2°y : ty = ay: Third 2. (%+4)5=(x%+4) 13 
Third a?y =2?y? 5x + 20 = 132 —52 
Third 2 ny, Sa 
xy x= 9. 
4.10¢:m =m y 
m = zy? 


. V36647? = 662y 

a o= ds 6, 

a: ed: O. 

. (4+Va) (Va—2a)=(4—-a) a 
4$Va—2aVa=}u-—ax 

x (}~a) = ($-2a) Va 


pm G ot ue rt 
z—@ 


De 


no ee oO 


Page 210. 


6. ziy=xt+y:42 
r:y=xr—y: 6 
uty: 42=r7~—y:6 

6x + by = 427 —42y 
36x = 48y 
3u= 4y 
c= 4Y 
6x2 =xzy-—y' 
Ady = 4 —y" 
24y =4y? — 3y? 
y=24 
ieee 
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8. (27+y) (a—b)=(z-y) (a+b) 
e +9? = a*b* (a? +b") 
axt+ay —bx—by=ax—ay+ ba —by 


2ay —2bx =0 
b 
g ook 
a 
AUS fa og 
oe 
62 2 
‘ae = ab? (a? +b?) 


C2 + bx? = a'b? (a? +6") 
x? (a? +b?) = atb? (a?+ 6?) 
gt — HO" (a? +6?) =q'b? 


a’?+ 6? 
ome de OD 
oy = + ab’. 

9.  £ 3ary = 81 
e+y>:23—y=14:13 
bay = 81 
x 27 

Y 


351 + 1374 = 378 — 14y/4. 


10. By composition and division: 
2V241:2Vx—1=474+1:47-3 
By squaring: 
47+4:47—4=167?+8x7+1: 162? —24%7+9 
e+1: x—-1=167?4+82x4+1:1627?—247+4+9 


8a = 10 
wade} 

1. If a:b=ec:d %. if a:b = ¢: 
then A = o then 5 == 
Dividing a unit by each ratio, Since AXA _ exe 

:. ¢ bxa adxe 
eed then fight 
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By alternation, a’: c? =ab: de. 
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B61 Tf a:0 e670 

2. then @:e=0:d, 
3. and a+e:c=6+¢e:d, 
4. also a+e:b+d=ce:d 
Again See 
ee 
and 6c = ad; 
" abe = ad 
also, ——  —— 
abd = 6'c 
Cae 
and tages 
Wherefore by 4, a+¢:b+d=a’'d: B’c. 

4. If a:b=e:4d, 6. a:y=7+y:2=2-yi6 
then, by Inv., b:a=d:c; Ly =a +y3 42. 
and, by Div., b—a:b=d—c:d. Oe ae ee ce 

be i agibe esd et+y:x—Yy=42:6 
then a*:.0) = cs et+y:a-y= Tel 
and arc =O ta: xty=Tx—Ty 
also, a?+¢?: a? =067 +d? 2b’. x= 4y 
Whence, a?+c¢?:6?+d?:a?: 6? sy: y= Fy—y:6 
or rh =a'+e.0+ a sy — SF 

7. @—x -2 :4—-2=42?+57—6:5x4—6 4y= yy" ; 

xz’ —24:%2—2=427:52—6 y= 24 
v’—2r 4° =x2—2:54—6 x= $y = 32. 
2—2 :4¢ =x—2:52—6 
5a*—16x%+12=4a7- 8x 
x? — 8x =12 
x= 6ort+2., 
8. fxty=14 \ 
Lay sa? +y?=10: 29 
x =l14—y 
ge? = 196 = 28y +4" 
_ ay =l4y-¥ 


14y — y?: 196 — 28y + 2y? = 10: 29 
By composition : 
196 —l4y+y?: 1l4y—y’?=39:10 
196: 14y — y? =49: 10 
y’ —14y = — 40 
y=l10or 4 
“x= 4or10. 
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is eh 
—y>: (x—y) =19:1 
—y>: x —3a*y4 3ay?—y®=19:1 
3x°y — 32xy’ : 2° —y® =18:19 
suzy (x—y): 22 —y? =18:19 
258: 2° +e°+96=18:19 
2, 9216 _ 59g 11. 27=age of older 
7 x =age of younger 
=~ 12 or a 24 +20:2+20=4:3 
y= 8 or 12: 6x +60 = 42+ 80. 
Page 212. 
1=5+(27—1)6 l=0+(25-1)2 
=5+156=161. l=x+24x = 252. 

3. l=a—(n—1)d 
$-7-(15-1)4 
l=7—56= —49. 

Page 213. 

1. d=a+(n-1)d db. l=at+(n—1)d 
$-74+(20—1) 9 $= 44(87-—1) 1 445 = 0. 
1=7+171=178 gat ny 4 +49 , 97 — 9803, 
ga atb ore 2 ae 
g= TA x20 185 x 10 =1850. 

8. l=a+(n—1)d 
$26+(19-1) 4 
(=6+72=77 
§-Ch n= aaa ye 779, 


7. d=at+(n—1) d=1+(100—1) 2=199 
s-t' xn- 1+199 100 = 10000. 

9. l=a+(n—1)d=1+(n—1)1l=n 
Bot ns LEM yg etn 


2 2 2 
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10. J=a+(n--1)d=a+(a-l) ( 
a—a’+a=2a-—a@? 


Pe 4 
ei Gte, nee Sa 


KEY TO ELEMENTARY ALGEBRA. 
—a)=a+(-a’+a)= 


(Hae 


-a*)a _ 3a*—a 


. 3-8) 
ae = 


2 


Page 216. 


2. a=l—(n—1)d 
a =67—(17—1)4=67—64=3 
= 4n[2l—(n—1)d] 
S=4x17[2x 67—(17—1)4] 
S= 83[134— 64] = 595. 
_tt+d=V (2i+¢a)— 
4, n= oa 


8ds 


8°2°120 


_2(S—an) 
n(n—1) 
_ 2(90-— 45), 
15(16-—-1)- 


_ 42424 (42+2)?— 


a=l—(n-—1)d 
a=21—(10—1)2=3 
or 
a=21—(12—1)2=-1. 
Se co —3 
a+l 


I 


years 
d= ivanre Q) _ ar 


28S— (l+a) 


Problems. 


1. —(n—-1)d 


a=t 

S=43n[2l— (n—1)d]. 
wc eh pes 
11—1 


—— 8. => 
To. 


2. 


n—l 


*, the series is 2, 2.3, 2.6, 2.9, 3.2, 3.5, 3.8, 4.1, 4.4, 4.7, 5. 


8. Sta no et 
PoN 2 Sah ROE! das Oe a 8 
2 2 2 


4. Vt 


d—2a+V(d—2a)*+8ds _ 


=l+n—-l=n 


_ mtn) 


2 


50-4 + V(50—4)? 48 x5 x 42.50 _ 


2d 


1 


—3.5 + V12.25+170 = —3.5+13.5=10 yds. 
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Page 217. 
d. 2, Y, Z, uw are the numbers 

Stu=. 46 (46—27)+27= 1060 
y’ +27 =1060 } — 462 = — 528 
Y-XL=U-z go 24 
ytz2=46 . Y=22 | 
y=46-—2 x= 20 | 
y’ = (46—z)? ti = 26, 


6. The series is 4, 8, 16, ete. 
L=a+(n—1)d=4+ (100—1)4=4+396 = 400 


§= Ei xn a x 100 = 202 x 100 = 20,200 yds. =11 m. 840 yds. 


Page 218. 
i. (= are 
t=38x 24=3x16=48. 


g. C= ar"—! = 256 x (4)® = 256 x =} = $5$— 84 =}, 
S. (ar = 64x (4)§=64x 4= 
4, f=ar*— — 2:47 — 2. 


Be T= arta} x (§) Ex A= 


ns 


1. f= - os 


a aot 2 
2. l=ar—1 =4-(—})9=4-(— 513) =—qhs 


g- Cam - x oS ae 4—sdua’t _ 1998 x 3= $4). 
rer ates 2 


4. l=ar"—! =3x ($)§= 2487 
oma 8x (3)'—3 


9. l=ar"— = dz ( —2)®= — 2510 
2d 5a ( —2)10 —5 1708. 


1l—r 1~—(-—2) 
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1 eG \ FS ee 4096 512 512V2 oe 
10. ¢=are—'~—.. x —*) oe a ee a = 256 V2 
( V2 2° V2 
eee (=<) 
—art V2 V2°V2' (685.12 —902 
1-r —4 ¢ 


Page 222. 


5. l=ar®— =1 x 89-1 = 39-1 
80 8 Leo?) ere 


g, s--4 -_1 - 


r—1 a 
6. pO: PME Seen [Ps =[r— 39= ~12)= 
a a 
27; r=3 
t= ar" = 100 x 3? = 100 x 9 = 900. 
l=ayrt= Bx (— P= 9x(— 8) = — P= HE | 
Gar ob ee e 8425 ee | 
“aan” = ee Mon eda =r | 
9. a= —4,r=4+(-—4)=-4, ni | 
ie “gts So — ee | 
Page 223 | 
geo ea | 
| 


a : T's 
4. S= ny = 10 x 39 =% 


yt 
Sa) 

I 

g | 
Go 
oo 


Problems. 
2. m=Vab=V5x 405 = 45. 
3. m=Vab=VIEx f= Vt = 8 = 3h. 


Page 224. 


Series, 486, 162, 54, 18, 6. 


7. 


10. 


11. 


15. 


14. 3 
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n—1/7 7 ee 7 
Po ya 
Series, 56, — 28, 14, —7, $, —4, 4, —71% 


oe Na 20 = ar" = a2 = 32a 
Series, 2°, zy’, xy*, xy®. 32a = 20, = 33 =8 
ce more, $4, 2010.0. 2 
-384 _ — oe ~4 
as ieee sere =—2 
48 = a . ae Léa 
a= +8 =3, 


eI 1 
z+y+z2=14 A. 2 +az+2=14 
et+y+2?=84 B.. 2? 42a t 27 3 84 
FeV az 
oy? = x2 , 
Dividing B. by A., DD. ete=ig 
x-Vaxz+2=6 | Subtracting D. from A., 
Adding A. and C. Va22z=4 
a2 + 22= 20 Hence y =4 
x and z are now easily obtained: 
a 3 
| sara par de ot ee ta 
_ 14—25a 14 -— 25a 
#-7- - Wa a 
fae yo ha 14 
25a 


Hence 75a?—100a = — 28 
Whence a=1H4. 


1%. 


De 


be 


6. 
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paw 
a 
ge ae ee 
We et oe oe ee 
a a 
9a +18 = 2a? 
2a?—9a=18 
a=6. 
t=ar"—', and in ce 
a—l 
Solve this problem, and also the next, No. 18. 
Page 226. 
2. 1. Literal part, 235 
2. Last factor of denominator, 5 
3. Denominator, 1°2°3°4°5 
4. Numerator, 8°7°6°5°4 
8°7°6:5'4 
5. 6th term = — — xm = 562°mi, 
i Gea xm 
Page 227. : 
8th term = eee eee ac i (*) BRL 
1+ 2°3°4°5°6°7 a a’ 


4th term="09° x (4a)" (F) = 2457602" 


GENERAL REVIEW. 


hee (- + b )- 
2a+6 aioe 


bd  .2ab 


(420) Gab) —(a— 2b) Gas | [ *a 
[ 4a? — 6? 2ab 
6ab x LAB _ 3 : 

4q°--b*  2ab 2a-—-b 
a—b-2(2—?) 
oe a+b 
a—b? O50 2m 
5 a+b 
a @- Sob ALO oe 
ao" a+b a-b a a+b 


a—[2b+3a—-(3b-—2a—a—b+2a) —b-—3a] 
a—[26+3a 3b6+2a+a+6—2a—b6—3a] 
a-—-2b—3a+3b--2a—a-b+2a+b+38a=b. 


is 
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7 ( aca ol Cae ee he PAY. ah nl Oe itis 
1l+2z se 1+2 * eta. 22-1 tae —1 


9 eg TS a am ) (=) nok eet ae 


@—2? ~~ a?—2axn+2? a? a 
a+) 
19, Vtzyty’ ,. x Sets ett I 
+Vayty «2—-Vayty wetVayty «(x-Vayty) 
+1 oie? 
x x 
14 (34 ce a) oo) 2 ee AO" B0ab | ne 
Pash «(80th 2a 4a? —b? 2a 2a 
Page 228. 


Seeset ati! sath 45 
ces (+0)  @—B a8? 


18, (2 — 1 i. 1 - . 
ete. a se ore ats 


2a? 1 Stat 

x ae We a 
e O(a-6) _ d o a aa Oe a a. 
ire ny a oo ab ab ab 6b 


a, b(a-b) _a-b, a~b , (atb)?_, 
6 a{at+b) a+b. a+b a’'—o* 
21. a. 8a3— 6? =(2a—b) (4a?+ 2076+ 6?) 
at + a®b? + bt = at + 2076? + bt — ab? = (a? +B’? —- ab? = 
(a?+b6?+ab) (a?+ 6? -—ab) 
b. 6m? + 5mn—6n? = (8m—2n) (2M+8n). 
22. 9a? —$=(38x+4) (3x--#) 
ab+ be—b?—ac=ab—b?—ac+be= are b)~—¢(a—0) = 
(a—b) (6-—¢). 
Page 229. 
23. 1. 2ac—3bd— 6bc+ ad =2ac+ad—3bd—6be= 
(2ac+ ad) —(66c+3bd) =a (2c+d@) — (2c+d) 3b= 
(2¢+d) (a—30). 
3. 28— 64= (2°+8) (a®—8) =(4+2) (w—2) (z?—27+4) (uz? +2474 4}. 
94, 3. 1-27-27 +2° =(1—2) —2 (1-27) =(1-2) (1-27) = 
(1-2) (1+27) (1-2). 
4, e+ a44+1 28+ 2a4+1—a*=(at+1)?—2*)= 
(at+1+a?) (xt+1—27) = (at4+22?+1—2") (xt—-2?+1)= 
(a?+1+2) (2?+1—z2) (a2*—2'+1). 


33. 
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1. 16442? + 24 = 16 +82? +24 —427 = (4+97+27) (4+27—22). 
4. vag le. (am +a) {07 — gag + ay}, 
lL oe? — 4a? = (a? 49?) (23 —y3) = 
(~+y) (w—y) (2? —ayty’) (ew +ayty’). 
2. 256 — a8 = 28 — 28 = (24+ 2+) (24 —24) = 
(16+2*) (4+27) (2+) (2—2z). 
2. a’—8a?—10a=a (a+2) (a—5). : 
127+ 72— 88x+ 792+ 66x + 99 = 7044+ 33a +44 
43a =215. Whence x=5. 
1, 2a _ 36 +4a? 1, 2a . 3b+4e 
ey 6ab 2 yeep 
&. 1 3h*- 20 | 206. Sa So" 2a 
Seer 6ab y 36 
a ¥ 2ab _ [Pee 2 are _ 1+2ab. 
x . 6ab 6ab 2a 
1+2ab _ 1+2ab .”. v= 2a, and y = 30, 
e 2a 
a. ..0 a 
—~4+-=c | ayt+bxr=cry 
28 ‘ 
OP d \ ax—by=dzy 
Y «& : 
cxy — ay = bx ! day + by = az 
et: ae 
OF eae Y dzx+b 
bx ae 
cx—-a dzx+b 
2 6? 
dm tele x 
c—bd 
2 2 
By eliminating 7, y = s aoe 
ee 1 
eed -~45=at+b 
cee | ae a 
yi 3 Lge Sion xv 
Me ae .. i. O26 
re J - 2 
The values of y and z are pak oee 2 


easily found, a+b—c 


REY TO ELEMENTARY ALGEBRA. 129 


35. cx+by=3be = %be— CE oye 26? + 2c? — 26a 
Barcy—2(b+0)} ¥ C 
*, 860? — vole 263 + 2bc? — 2b2x 


20° — Cx = 263 — be? 


x=6 
y = 2c. 
36. abxt+cdy=m we 0 } 
ay —cx=n_ 2 
Mm —~ abu ae 
oo ae oes 
N+ CX OF Oa 
a fw 
. m—abe _ntex MO 26 
cd a ey 
_am—cdn gk eee 
— Cd+ab- x ania 
_abn+me 1 ab?+e 
~ @b+ed’ x beta 
. O6tea 
 ab?+e 
a+be 
 @b-e 
; Page 230 
a 2. CC Un on 
ay a\ 2 *y ad lan_dm_on_in 
on. £1 6m bn br x x d 8 
— + — = — ae ee Se 
Sl ee ee ae y 8 
an—bm _ cns—brad 
x ds a — (an—bm) ds 
a ans —brd cns— brd 
x (an— bm) ds 
m+ = 4 -5 7z— y=60) 41x =369 
eee eb} 2 t8e= 8) ze Oy Hs. 


40, 2Ut@ _ 2a—% _ 3x—6 
b a b 
2ax+a?—2ab+bxr=3ax--ab 
ee OO a) 
b-a b—a 
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UC oo AE , 
41. es =(a+z) (6+z)—a(6+e) 


@etbox =b (a+r) (b+2) —ab(b+e) 
ae+ bz? = ab?+ b’a+abxr+ bx? — ab*— abe 
b2x+ abr =a2c+ abe— 
x (6? +ab)=ac (a+b) 
_ac(at+b) _ ac. 


6 (a+b) b 


48, 4a4+273+407+392%—9) 8a24+202?+ 51x + 93 
Batt 40° + 8at+78e—18 
—4y° + 12x? — 277 +27 
A4y3 — 124? +274 —27)4a4+ 273+ 427+ 397— 9(a+14 
4a*—122° + 272?— 2a 
147°— 2327+ 662— 9 
562°— 922° +264r— 36 
56x* — 168x? +3878x — 378 
38) 76x? — 114% +342 
277— 34+ 9 
G. C. D. = 2a? -347+9)4a3 — 122? + 27x — 27(22—3 
4° — Gx? +182 


—bat+ 9x —27 
— 6277+ 9x—27 
0. 
1 
51. a +}a2b? — 45 = (402 +02) (4a2— 302) 
ga—tado! +04= (4a — 354) (4a? - 304) 
1 1 
1,72 ya 


52. 1. Va) —2ab’ +0? = Vb (a 2ab + 8 = (a—b) WO. 


2. 8V3-2VE =38 V8 —-2V 2h = 8 VIO-2110=2 10. 
53. 1. (ab) (Vaid?) = (a8b2)2, (070998 = (aro) 3 (a2?) = 
(a68)!.(a'b8)* = (a2) = Vator = ab? Wa. 
2, Nee a V2 —V86=2 3b + 2a V3b—~b V3 = 


(24.2a- 0) V3 — 14—39 1/34, 
3 3 


54. 2. 1’54a7Dt = 1 2708D3.2ab = 3a2d V’2ab. 
Ly hig 
3, 2a 4/2 27x ar 20.008 Pe eee 
3x ot * & 382 a 


KEY TO ELEMENTARY ALGEBRA. 131 


Page 231. 
i ee we Gnas 35,8 i 
- (128257? ge | ke Pi + By 2) aot 
5 He jAsOvrey’ — 100TYy" = a, Vv fe 
PN ae Not" 5, Nas 32 Aisa ihe 
+ 


56. 1. Se ae.,. VO. 
2a+6 


2a+b 
2 3 i ial =2~x 4ab?c* en Sab’? Vac. 


5 
3, & 1/324 _ eee “ONG = 2 ab. 


57. 2. 5V $=5V' 18 =8V15=V'5. 


4. (16atb’— 8a’b*)® = 1’8a503(2ab?— a®) = 2abV’ Zab? — ab. 


ES. nC et 3 a i DB) 
a (ab)— Vai oe vam ar'ge 


(a+b) Vab+(a—b) Vab=2a ab 
(eae | ( Vay" ee Pf) (SH) (S-¥) , 
x—y/\Var+ay+ yl Vey) (e@—y) (@—-y) 


Vv (e— y)* (x—-y)* Vise yy=Va— yy. 
V(erayty) 


59. 1. Vaeb = Vb? = Va’b?.a=abVa. 


See ic 1 va 
oe 6 CO Pa ava 
n 
a oi age o) 45 oe 

oe 


fei Aye #8 3 é é ay S11 Ole 
Poe ee AS SH I te PS) (2 tle) HN xe = -V ae ’” 
sf Vi No fa. >) a (5 ork a: 
2. (V241) (V2—1) =V4-1=V3. 
61. 2? +32y = 28 3 63. 2° +2y=12 
ay+dy? = 8 ry—y'= 2 
x=my x“ —my 
sy =m" at = my? 
wy ae Eo 
my’ +4y’? =8 my? +my* =12 
my? + 3my? = 28. my? — y* =2. 


64. 32?—11x=70 


ga ll+Vi21+ 8 = ee) =O or a7 or ~8 


Lon) 
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64. 327—11x=70 


~—il+ V12T+840.. 11431 2 ae —20 _» orn 
6 age 6 6 
65. 2+y'?=91 67. 207+ 3xy = 32 
x*—xyt+y" =13 by? — 4ay =16 
x+y=7 x= my 
v+2ry+y"? =49 ry =my’ 
dry = 36 x= my", 
ry =12 68. « = —$a+V36a*+160a? _ a. _ 54 
12 16 2 4 
y= 
“7 
pay. 
5 
69. 2? +xy=15 A. 70. 5x2?—12x7 =108 
xy — yf oie B. mins 12+ V/144+ 2160 _¢ or — 38. 
Adding zy+y’ to A, 10 
x? +2ry +y? = 25 presumably 
 e2ty=d 
A. e(ety)=15 71. Meise! 
5a =15 ry ty’ = i 
a= 3 4x? —4y? = 35 
~ y= 2. 4zy+4y? = 7. 
Page 232. 
425° 294329 = 27 73. abz*—(a’?+b?)x+ab=0 
by? + 2ary = 2A. , ag C+0+V (a? +b)? +4076? 
Assume v= my. 2ab 


Or mul. by 8 and 9, 
8a? + 24xry = 216 
27y? + 18xy = 216 
Hence 82? — 27y? + 6ry =0 
Factoring, (4%+9y) (2a —3y) =0 


2x —3y=0 
w= BY 
Substituting, 2y?+ $y? =27 
iy’?=3 y?=A4 y= +2 Ton 2G, 


7%. 32? —5axz=112a? 
7 bat Va + 134a? _ 5a+37a _ 42a. — 32a 
6 6 6 6 


=7a or -- 54a. 
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ark 1 
— 
a’* GQ? 

2 


84. 8a?—2—a-*)9a—12a? —244a~ 2 +a—(8a2 -2-a7 2 
: Ga— 6a? —3 
- Gat 47+4a7~4+a" 
~ 6a? +4+2a7? 


cee 
Ste A +e 


ace 
atae *+o-% 
0. 


87. V2rt3--V27—2=V8r—23 89. eV xr-—2Vr=2 


V (24—2) (24+3) =12-—2x x —-2=V2x 
50x = 150 ve? —47+4=27 
r= 3% | x? —5xr= —4 
88. Vat+tatVr—a=-V2 “. ©=4 or—1. 


atat2Vxe—a@t+x—a=2 
2V2-a=-2 


V2—a@=—~ 
2 
hae Uo ae 
ro. 4 
4° 4? =x 
322 = 4a? 
a" = 4a 
2a 2a V3 
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4a 2a 
90. = 4%, 4/2 _G_ [de 2a 
Cb Vi a AO, 
[cane hee aoe 
Ae oe a oe 
Whence x= 2. 
6 
91. V2e-14+V9xrF1=8 (938. VO+2-Va—ar=a_-b 
V 4x? —T =32-2¢ eS) 
128% = 1025 v’—ax+ bx =0 
%= 8545. x’ —x (a?—6?) =0 
92. V4z—T1 =2Ve-1 t= a — 6, 
4Va=12 
Vi= 
t= 9 
Page 238. 
94.0 Ve4+1+Vae—-9=VieT3 95. x? —at=(2—b)t 
V(e+T) (4#—-2)=2 Vi-Va=VE-6 
sige ra 2-2Vaita=2~b 
xv’ —x2= 
: +6)? 
x=3 or—2. lai hy 
a 
97. a +b2+E + 2qh 240 see ag oe +b 
ad Zz Zz Zz 
a’ 
2a—2|pr+ 2s 2qp 246 _ Be 
, £ z 
4¢ 2ac j 
Zz zZ 
2a~ 2240/82 +20 — 26¢ 
zZ zZ 
b?  +2qp —28¢ 
Zz 
0. 


102. (20°? )'— (2q2)r— 7.(20°)8.2 421, (2a)? (2) ~ 85.(208)4.(2 )" 


25. 204(2)*- a1 20592) +7202,(° ) ae (3)'.-=1280"~ 
2 2 2 2 


24a + 168a*b* — 70% + 25a%b'— 2.0465 + a2 S— se 
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109. Third term of (~—3y 


ete a xy” = 45x8y’. 


wat 
8 2 


Page 2384. 


111. Twenty-first term of (2—a:)”= 
2221 -20°19°18°17°16°15°14'13'12°11°10° 9° 8: 7: 6° 5: 4 3.92. ey 20 
“J+ 2 3 4° 5 6 7 8 9°10°11°12°13'14-15°16-17-18'19-20 
£12} 42°" = 9247. 
112. The middle term is the 5th. 


Problems. 
1. x =cost of horse 2. x=length, y = breadth 
2 tate of gain gap 
100 (x—10) (y+10) = 2500 
ca =the gain wtabese 
100 y =A0. 
May 2 = 144 
100 
x = 80. 
3. x = st digit 
y=2d digit 
z= 3d digit 
1 £42 
2. y= 2x 
3. 100% +10y+2+396 = 1002+ 10y+2% 
=2, y=4, z=6, and the number = 246. 
A. ety se l2 8. x=length 
10x2+y = original number Y= breadth 
10y+ x = resulting number 2v+2y= 140 
B, 10r+y=10y+2+36. xy = 1200. 
Se-y= 2 9. x=sum, y=rate 
a7 +47 = 100. ee 
6. x=length, y = breadth sn 00" ee 
 Moselaiee aa tiene x +245 — 510. 
Ly = 2925, 100 
oy. =.17 
27 of = 119, 
Page 235. 
10.%7-y= 3 11. x= father’s age 
x —y? = 613, y =son’s age 


x—-5=6(y—5) + 2 
v+5=4(y +5) —20, 
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if, 2205 ae is ater = 2E NY ap or =e 9 or —113 


Hence x= V9 = +3 
and x=V - Pei dias Y—43= 43V —46. 


18. Sri prn. 15. x =sister’s age 
100” 100 x+5=boy’s age 
14. x +y =10 6a +30 = father’s age 
ty? =58. 87 +35=51. 
16. x = 1st number 
x +1=2d number 
x? +x = 306 
ee Wiig + a ia POM: ee oe 
2 2 2 
17. xv>+ 62° — 40x? + 96a” — 64\a?7+ 24-4 
76 
324 + 623 + 427/6x° — 402° + 96a — 64 
(Or sitet + Se" 
32*+ 122° + 1227 — 12x* — 4823 + 96a = 64 
~— 120° — 24% +16) — 12a* — 482° + 962 — 04 
Sut +1223 — 244+ 16| 0. 
18. - 2#=numerator 21. «=tens, y= unite 
£+5= denominator. 10a +y =the number 
ee Fee fe 15 10y +a” =resulting number 
3 x+y =42x 
x=10,%+5=15 ldy+x=10r+y+ 36. 


*, the fraction is +2. 
20. : x=sum, y=rate 


n+Z4 (a+2) (e) 3=770. 


4 100 
Page 236. 
22. x=Ilength 
y = breadth 
2x +2y =46 a=15 
e+ un TZ, y= 8. 


23. See ® page | 174, text-book. 


24. See Mieke on page 205, 
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25. Page 218 explains the derivation of the formula S= nn 4a 


2 2 


a” —5x"+6=0 

pn DEVE 541 
eo 2 i 

‘. = S* or 2°. 


26. 


«#3 or 2 


27. Find interpretation on pages 96 and 97. 
29. Find proof on pages 153 and 154. 

1 at—ato+ 8 _ aba +B 
Vatb eo Ea, Fae até 


32. See page 212, text-book. 


eee 


r—l 


pit 


1 es 42 +8-~ 2 


xt le te eae 
142 oe a2 4 4 
Page 237. 


356 x=number bought for 20 shillings 


~ 82438 


32+3 
4 


x —40=number bought for 20 shillings at saveneee: price 


20 
—- = price per piece 
x 


20 
Cc 


9 advanced price per piece 


of 22 20 
-.. 2-4 
5a — 200 = 4a 
x = 200 
Tf 200 cost 20 shillings 
1 cost 75 shilling 
20 cost 2 shillings. | 


86. x=number of days A. worked 
A. can do 4 of the work in 1 day 
B. can do 7; of the work in 1 day 


If A. worked x days, B. worked 14—a days 


137 


138 


376 


40. 


41. 


43. 
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At Bey 

A.+ C.= 4in 1 day 

B.+ C.= 7; in 1 day 

2A. +2B.+2C.=44+4+,),; in I day = in one day 
A.+ B.+ C.=4 of § in 1 day, or }, and ¢ in 4 days. 


x =the common quotient 39. «=one number 
2xv = 1st part 3a = the other 
3x = 2d part x? — na? = 16. 
4x = 3d part 
2x2 + 3x + 4x = 343 

9x = 343 
x= 27 
2xu= 54 
3z= 81 
4x = 108. 


Bicycler from C. has gone 27+ 18 = 45 miles in 3 hours 
Bicycler from S. has gone 27+ 9=36 miles in 3 hours 
The rate of the man from C. is 15 miles per hour 
The rate of the man from §. is 12 miles per hour 
x = their distance from C. when they first met 
y =their distance from S. when they first met 

tty =27 

x: y=16:12 

124% = 15y 


aY ty=27 
15 miles being the first man’s rate per hour, they met for the first time 
at 1 o’clock P. M. 


Let x= width of frame 
The frame may be treated as composed of four sections, two of them 
40 +2 inches long each, the other two 25+ x inches long each, mak- 
ing a total length of 130+ 4a inches 
. (1804+ 4x) x = 40 x 25 ’ 
x = 6.4 inches. : 
The consecutive numbers =, (x+1), (w+2), (w+3) = 8406 
x(x+1) (w+2) (x+3) = 840 
(2? +32)? + 2(27+3zx) + 1=840 ~ 


14+V1+80 a x? +3ar+1=29 
aon = Sey ed 10 =5 oe 
2 2 x =4. 
pH, .°, 2° =4, and 2=VI. 
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44, (w—2) (%+2) (w%-3) x=0 
— 3a? ~ 4a? +122 =0. 


— 
45. Eighth term of (203 + +) = 11.10.9.8.7.6.5 (9a 3)" (2) = 
1. 2.3.4.5.6.7 2a 


ieee fe at 
Bee eb Ch 4165 : 
ee 4 
46. 327+15a2— 2 V2? +524+1=2 
a eoetl— e+ be41—=9+1= +8 


ae # an e ita ae tae 
e+ Oat 1 = 45 or 1 
hac is; or 10 
eee ee ee Oe og 
2 2 2 2 
te Ae i 
Again, x= eaves oe 5 aati! 8 © =} orf 
Page 238. 
49. v’?+pr+q=0 Sum : 
oor) p49 (=p + Vp) —49)+2 
TA ee (ape pt ag) +2 
Product: ~%+2=—>p. 


(-—p +Vp"—4q) +2 | 
(—p —Vp?—49) +2 7 For (a+b) (a~b) =a? -6". 


4/19 Sats. oe ae 
48. r= - = VEX Ss = VR -VE XARA 3VH 
9 : 2 ; 
29 29.2 a 48 hae & 28 $4 s 6947 a) 
a9 9 PV eg = 3 Vas, r 1. has (v5)”, 
a = 
87 1” (f5)*,87 3 spe 87 x 3x B= 522 18 


1 a 
4 neh hatte (an)ntP7 ~ eens ot i qm +np n o 
9. (a”) m—n ana ay, quv—m a, 


Cam tmp—me mn] Wee latmny n n == QPtm, 
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xv — 6x? +3x—18=0 then wy = my? 
x? (x—6)+3 (x~—6) =0 and 2? = m?’y?. 
(2?+3) (w—6)=0 

x =6 

v= —3 

Ym kV — 8. 


50. xv —6x7?+38x=18 51. Put « =my 


59, 1, Ua t By? — ley 
Co ee 
H.C. F.=y—6. 


1 1\? #41 f2-1l/ 1 @e4 
2. i++) 1-1) a f .; Be sith 
( x x ( x x z / 2-1 x 
1 


pees 
xv 


Dd. x = As time 
A.’s distance B.’s distance 
17x ie 12x a5 
4 toa 
x = 33 hr.=3 hr. 36 min. 
55. n= 400, a=27, d=1 
| t=at+(n—1) d=274399 = $4.26 


‘= Gti 7 x 400 = $906. 


4 _ 30V210  7VB_ V20, 28 V8_ 


48 36745 5V14 6Y 45 


2110. 1631 “5 
56. See oma oe ace 
RVers ais 7 


7. (2? ~—5x4+2)?— (a?—5x+2) = +20 
eA oes eee 


x? —5x+ 
2 2 
x? —5x2=38 
PE Rae he VE : 
2 2 
x*—5x= —6 
P= Vee sa oe t=3 en 


V14 


Se eee NNT ee ee a ee 
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NEW YORK. 


& «+ y=100 I 
Vat+Vvy= 14. 
6. 2— 2y = —3000 
x+y = 36000. 
7. kx= 1420 
x =11860. 


ae 
+2, 
2y 
a. ee 
x x+3 
10, 234-4 = 30 } 
(a+y)x =104, 


13.. 2m? + (7m? + 2bc— [8m? — be— 2] — 2a) 
2m? +(7m?+2be— 3m?+be+au —2x) 
2m?+ 7m?+2bce— .3m?+be+x —Qzx 


6m? +3bc—2. 


16. 2% 4 7) 


r=yt4 
3y +12 + 2Y _5. 
7 3 
18. b. x+100= y—100 
y +100 = (a—100)2. 


20. 


1 4 
3a? x b? x cr x 2a? x b?xe a 


19. a 2 4 YH 65 ; 
2 3 


(a+y) =120—65. 


(— 2a°b'c)? 


og, ute _ 3(x+c) =3(x+0)— 


ee 


26. (1) x -y =1 


b. r+y+z=59 } 
oY 
‘ 
= 3 
2 : 
58 4 
6atbie’a _ 3b*x 
+4aose 2a 6 
‘ S4, 2+y =a. } 
Ma == 4, 


95. x=time all can do the work 


24+3a+4x¢=1. 


(2) divided by x+y gives (1) for a quotient. 


2a? 

a? + a? 
xaVa?+2?+a?+2? =2a? 
xVa?+2? =a?—2? 

x? (a? +x") = a*t—2a*x’ + a 
Wx? + at = at — 2a°a? + x, 


28. rx+Var+2= 


20. 2:42:79 
sy=4r y= tax 
ety:2+y?=7:50 
ut+$xu:a7+182?=7:50 
1+$:¢+i62%=7:50 
50 +299 = 7xe+452a, 


141 
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32. x+y=100 34. 3x = A.’s money 
© _ 919, x = B.’s money 
y y 3x +400 = (+150) 2. 
x+z=800 
y+z2= 700. c 
ae a atid ds } 42. ~ —hours with current 
Vait+Vy= 6 
ate ys ¥ : = hours against current 
az rg 
a4,2 3 oe 
x+3e°y? +30 yt +y-as | ape 
x tye 72 G28 
sudyt+3utyi 144 
hg 4 a 43. rt+ytevty =18 
acy? + aby’ = 48 10xy = 60 
bap Wea sie 
ye (a8 +y3) = 48 des 
ll 2ary = 12 
6 (atys) = 48 (aty) + (a? +2ay+y?) =30 
ag es 
ay? wise m+m = 30 
ay = 512 m+m+4=304+4=1H 
512 m+3=43 
S12 x+y=s \ 
e+512=— 72e 
x* — 722 = — 512 
x= 64 
y= 8. 
38. Le sa 
y +6 
: toe ee 
cae 
y 


46. a. x®§—y8= (a3 +) (a8—y') = 
(x+y) (eo ~—ayty) (e-y) (er tey tH). 


A Pee ee 
~~ 4+ ~%=171 
47 ot 3 7 


ety LO ct a By, 


OTS ee oe, ee "43 
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48. x+y+z2=13 
10027 +10y+2—8 
yte2 
100x + 10y+2+99=1002+10y+x 
99x — 992 = —99 
e-  ¢5—.1 
100x+10y+ 2—-—8=25y+ 252 
100c2—1l5y—24z= 8 


= 25 


24x —24z¢= — 24 
76x—lby= 32 
80x + 15y = 180 
106x = 212. 52. x=pounds 
49, 2=time required ; y =cost per pound 
x=9 x 5,5, minutes 216 _ 
x=4954 aie past 9. y 
60. 1+2V2°+12=1+2 ee 
aVae+12=2 ytl 
Verig=1) 216 = ay , 
51. $52 =cost per acre 216 =ay +x— dy —3. 
$90x = total cost 53. v+y?— x— y=18 i 
Sa 18, the number of acres — 2 By 8) 
52.4x =18 x 160. tye y= 18 
(a? + lay ty?) + (ety) =56 
m+m=656. 


54. B. travelled - miles every hour 


He had pe “a ee = = miles when he met A. 


A. had travelled when he met B., 
28+” miles, 
19 


Hence ne eal a 
1! game 3 
55. a-—d,a,a+d=the series 57. ry = 2400 
: a—d a’ —2ad +d? (x—10) (y+10) = 2500 

a a’ 22100 

_atd a+ 2ad+a@ _ y 

3a= 18 3a7+ 2d? =158 Saag 10) (y +10) = 2500 
a= 6 108 + 2d? =158. 


3a? =108 eve, (y +10) =2500. 
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68. r= ie 
2r=y 


100z+ 10y + 2+3896 = 1002+ 10y +2 
992 —99z = — 396 


ff 4 
42—2=— 4 
z—3z2=— 12. 


60. pas) = (Ba?)$ —5-(Bat)*.} +10-(3a")*. (3)! a 


10°(8a2). iy +530? (2) ‘ (2\'- 


2430 — 495q8H + 270G8h2— 40qthd +182 — 


? 3 
243al— 43.50% +1350? — 4patb?+dha°d!— a 


61. x=cost 


_”_ _ gain per cent. 
io ; 


w+ a 144, 
100 


68. V7—V48 = V7-2V' 12 See also text-book, page 174. 
7=44+3 
and 12=4~3 


. Vi Be VOR Va te 


at 
64, —=a'* =a" 


a ue ores. See also No. 573. 
re soe | a} 
@ @ 
65. a a:0= 01d b, 34:6=6.. 2 
a_e 
b a 
in. 6 
Multiplied by =,— = = 
ultiplie an q 
ase = Bb: d. 
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66. | ; L+y=zZ2 
100z + 10y +24 396 = 1002+ 10y+2 
992 —99z= — 396 


t-Z=— 4 
Sty -2= 0 } 
x -—z2=-4, 
67 - +16 
. t-—— = 
100 
a?—ax ai —a3 a—x2 = a@tart2 2 
a2 a’? —2ax+a2 a a a 


74. abx+cdy=m 
—cxtay =n 
a’bz+acdy=am 
—C’dx+ acdy =cdn. 


76. a. 22?— xy —10y? = (24 —5y) (w+ 2y). 


‘ 2x — Oy 


i 2Qy 

b, A y= 2 —(y*)§=[2° + (y°)*)-[2—-(¥ P= 
(x+y?) (w?—ay?+y*) (x—-y’) (a t+ay? ty"). 

e 1—@=(1+a*) (1-a*)=(1+a*) (1+a@’) (l-—a’)= 
(1+a*) (1+a’) (l+a) (1—a). 

d, 4a — 4a™b" + 6" = (2a™— 6") (2a™— 6"). 

e. a*+a’b? + 64 = at + 2076? + 64 — a?b? = (a? + 6")?— a’b? = 
(a?+6?+ ab) (a?+b6?—ab). 


77. a ato ajaicb — AECL oP? 2 


a+b (a+b)? 

a+b epi vac. 

a+b 

2b Slat ary ee CR ea ee 
b. —~—.=261)/—. = 20. .20==— V2b=V2 

B Veet. Neue Naess 20 

eee 10 (te 5) (42) et? 

40° +7x*—3x2—-15 (4e—5) (a?+38x4+38) a7+38x+3 
x’? —y’=319., 


10 


86. 


87. 


2\5 ays a\* 2 a\* (2\* a\? {2% 
89. (2-2) 2 (g ~3(2) 2+10(2) 2) ~10(4 (2) + 
2 4 a a} °é 2/ -\b A, b 
5¢(2)' — (2) _ dat , bab | a, Da 
2\b b 82 8 6 b3 ne 
ol. 27 -y= 7 
x + af = 100. 
92. Vrt1+Ve—2=V2r4+8 


ser hls 
ie 
a Ti os alll 
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Ag? 2 = i 
a a 
4q?z?+2ax=2 
2a ys 
ee ee ee eae 
5 ba 4a? 
1 1 
2 He gh 
. ae 2a" 


a. 16+ 477+2'=16+ 82?+a4 —4a7= (449°) —4e2 = 
(4+ 47+ 227) ee 


b. ee 63 = 33a? — 6? = (8a---b) (9a? +3ab+4 0). 
c. Gt bt = {a7 +0*) ar - 6?) = (a? +b?) (a+b) (a—b). 
d. yon a iis con +9") (ar oe eee tarry 
@. 2a? +3ay— ‘y= (2t—y) (p+ 2y). ; 
2% -y | 
Ma 2y { 
2 . 
o = aah ae ee 
2a+b 2a+b 
Bea eS i 


(2a+6)? 

b. 21’ 16c2btS = 2° esha Aabev’ 26 
Slog ng 

Gd joa - ue fe Ss gee 

32a. = — 2a _ 2a Sat _ 2a 


e+1 42V/(2¥1) (w—2)+4—-—2=27+3 
2V(a+1) (x—2)=38—-1+2=4 
V(@+1) (vx—2) =2, 
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938. x=vy Os, 
oe > ty 2a? + Sry = 32 
xy 7. : 6y? — 8xy = 32 
Sry = 3vy" 22? + 8ay = by? — 8xy 
nd e el 22? — by’ + llay =0 
. 8y* — 4vy? = 16 (6y? +2) (y—2x)=0 
y= ¥—2z=0 
i == 2p 
2v? + 3uy? = 32 Oy? fae 
: der tee 82? = 32 
av an Vv = 4 
eo 1G ‘one 
2? + 3v 3—4v ; y se tA 
6 — 8v = 2v?+3v 
2v?+ 1llv=6 
v+ity=3 
48 
vy? + tly + (42)?= 3 +421 = 162 
vtip= +18 
v= — 4b IB= § or 744 or —6 
x=2 
y=A4 
94. 2x+2y = ee | 
LY = 2925 
Zty= 110 
2925 
ee ra 
¥ 
96. ata +F+4a—24 2 (aro 2 
4 a’ 2. 
a’ 
ey 8 © ae 4 
2a ak ai a chee 
oo 
a ae 
2a?—a+")4a—24 4 
a a 
4a—244 
a? 
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. 2+ 2X — 496 
97.2 a6 


x + YX _ 510, 
400 


98. (5-2) us ze ay? + 21.5, = (2y?)?— 35 | (2y°)°— 35 5 (2y)4 


99. r—aiV2'?—2ar=b 
V2—2axr=b-—xr+a4a 
—2av = 6b? + 27+ a?—2b2+2ab—2az. 


~ Va — Doty + ay? = V2 (2? — Day +y") = (@-—y) V2. 
 bWE BV x15 = W108. 
eos oe 24.5 6.4 ae 

V 8a"O8 = 1 27a" = 2° ath? = 24076 =O6V 2a. 

d. V@b—@=Va@? Se a)=aVb—a. 

e. 1605 — 8a = 18a (2ab? — a3) = 2ab V 2ab*— ab. 


101. 


™~ 8 


Sa 


i i i a iN ea, ah 


a 3 a Opes 1 
102. at+yt)e—y (a? —a2y! taty?—yt 


poles 
ey 


= 
=) 
hil ai 
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108. z-y= 3 
e—y*=513 
e+ -aey+y=171 .. 
e—Zryty’= 9 
ee feta 171 


+3zy = +162 
162 54 
a +. npr 2 ce 
x a 
10 e b. = ae y 50— e 
ro 100 sgetistd 
107. a. cy—2my+2mn—-ne . LIAx-y= nq 
xy —2my —nx+2mn xv? + y”® =12850 
y(x—2m) —n(x— 2m) xw—2ry+y?= 100 } 
(x—2m) (y—n). x? +y" =12850. 
ee be 4 
8 60 
x 15x 
—~+2=—~—+ 2 
4 60 
ae 3 
5 60 
47x 
——~+] 
60 
+25 
47x 
—— +26 = 
60 ~ 


114. a. V24a%b!en = V4a®b'ic? ben = 2a°b?eV ben 
bh VE=Vig=-1V 5 
ce W764+V12=V 253 4143 =5V342V3 =7V3. 


115. $6xa =$ab 
$cxd =$cd | smp— (ab +ed) = 
$p x m=$mp 


117. b. 2ac+be+2ad+bd =c(2a+b)+d(2a+b) =(2a+b) (e+d). 


ey - 
(119. : As ai +b2=2ab } Dia ea oF Pe igen 


bx -—ay=9 26 
bx—ay=9 oo 
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120. wz=share of the youngest 122. piles, 


x+ 20 a sp. 

HG ca: 
x+ 40 y 
x+ 60 124, a. VF=V BR =1135 
x+ 80 1 ge es 
— Paes, (are ea 
5a +200 = 1000. - Pe a om =5y% pelt 


a 
9x + 8y + 62 = 36 C. (—3a7b?)t = 81@708. 


121. 10%+4y+32=29 
7x + 6y + 4z= 27. 


125. a a&—12a°+35a‘t = at(a? —12a+35) =at(a—5) (a—7). 


a —§ 


a -—7 


b. 16y*— 8y?+1 = (4y?—1) (4y?—1) = 


(2y+1) (2y—1) (2y+1) (2y—1). 
d. 22+ 247 ~x—2=77(x+2) —(x+2) = (+2) (27-1). 


126. x and x+1 are the numbers 128.2% =B.’s age 
y+1 x ¢ x+4= As age 
ye ae xi+(x+4)?=976. 


127. 4 (8x7—2y) +4 (4r—3y) e 


a4 ge ya=1+y 


a . an 3Y 
3) 3 


127 —9y + 4a —6y = 6+ By. 


| 


fo) 


9 ee 3 4 $2 x, 6. 
129. a Va.Va=a’*.a? =a? .at&=VGeVa=Va. 


130. 


131. a. 2’? - 


KEY TO ELEMENTARY ALGEBRA. 


UNIVERSITY OF PENNSYLVANIA. 


a. p?—2?+4a-—4= 
p’—(2’—47+4)= 
~(%—2)?= 
(pt+u—2) (p—x4+2)., 
b. at—2ab>— bt+2a°b = 
— 5*+2a°b —2ab* = 
—6*+ 2ab (a?~— 67) = 
(a?+6?) (a+b) (a—6)+2ab (a+b) (a—6b) = 
(a+b) (a—6b) (a?+2ab +6?) = 
(a+b) (a—b) (a+b) (a+b). 


32 =2(x-—3) 

x —-9 =(xz+3) (2-38) 
—6x+9=(x-—3 (x--3) 
a.C, Fo =2—3. 


b. a?—52?+ 9x—9=(x-—-3) (x?—2x7+3) 


132. 


133. 1 


134. 


135. 


— 4x? + 12a — 9 == (2? + 2a —3) (a? — 22743) 
H.C. Fl =2? — 24+3. 


oo, i 24 22 

eae 4 4274+2227+ 23 

E Nowe 3 + 14+2474+27?7+ 2 co 

1-2: 1-2¢4+ g’—22' 

1-2¢ ) (1t+x) (1+2+2’) _ 

1-2 (1 — 2a) (1 +2") are 


e+ a _ (Qe+a)? 
"¢—b (22-6)? 
2. (v+a) (2a-- bY? =(x--b) (2x+a)?. 
8. 40° — 402? + 67x + 4ax? -— 4abxr + ab? = 
49° + 4ax? + a®x — 4b2? -4abx — ab. 


mati syt+2 a 


5 "a clad 
3x —~1 tA apy 
4 6 


14a +7 ~15y —10= 70y — 35x \ 
18%~—6+28y + 8=48a7—24y. 


ae lO 
ea 


3x2 — 2x=60. 


151 


w 
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1386. a V1l—2x Var—-1=V2e—-1—- 2 = V — (2? —- 2441) = 
V—@aIp Viel x(t alee) i 
5, 8VE-2V2% _ (BVB-2V2) (2V5+3V2) _ 
BV5—3V2 WV S=-9¥ 2) (Veter 


30+5 VIO+1) 18+5 V10 - 


= 9+3 v0. 
20 —18 2 
5 4 \-—5 —2H2\5 
187, a. ( 2.03 _ (sa?) _ 2480-01 _ 243510 
woe ons 32x4 320g 
1 Ae ; 2 
b. (a? +e) (a2 —2*) = et 
at Se Va i 
Se act 


188, a. (2x +1)(x+2) =32°-4 
22" +bx+2=32?—4 
—5x=+6 
—5a%—6=0 
(x—6) (+1) =0 
r= 6. 
r= —1, 
b. See 
— (8a+26)x = --6ab 


— (84+ 2b)at SF : a —6ab+ (= 4 20" 


— 825% nN nabs 


9a? + ab +40? 
4 


_ 8a ee i ae = 12ab +46? 
2 4, 


139. a. az?+bx+ c=0 


674 £9 
a. 4 


—b 


sy ee ears 
b. (2-7) (v4+3) =27—42—-21 
*, the equation is z?— 4v= 21. 
e (1+V7) (1—V7) =1—-7=—6 
(1+V7)+(1-V7) =2 
*, the equation is v7—2x7= 6. 


vet 


eo 


ee ac 
ST RCT fect  i 


ee er 


Pe. Le ee Tee a ee 
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141. } e+ \ ” 98 4 Bat L + 102°.(E)" +1022 <) +52.() + x) = 
a Pa og av 


a+ 5x? + 10a +10a-* + ba—T + a0, 


144. Peers! c4vs Oo Mn 


ae ee 
L+Ve+UA+Ve=-aVer 
24+2Vxe=aVe 


2Va+2=a 
2Vx=a-—2 
2 
ve= 08 
2 
a—2)? oy 
v= ni 
4 ( 2 
: Red 
oe fi + - 2? — 22? +1l+e r = 7 en 
a ae ae ae | x8 +08 +1 
v4 
2 
xt—ab+1, oa _ a +205 
2 cas 
x —1 iat. So 
: “2 gta? py? 2,4 ‘8 4 
a ee ea re ~ Oy * ably | apis t,t 
biy # b’y-3 bty # na a 


147. Let x=right hand digit 
7=left hand digit 

10y + x=the number by first condition 
l0y + x=Ty+7x (1) 
10z + y=the number by second condition 
10x + y=4a+4y (2) 

dy—6x=0 from (1) 
6x—3y=0 from (2) 

Hence 0” =0 


and 7 = 


Oy = 


Siro © O10 


and y=, the symbol of indetermination 


Any two digits, one of which is twice the other, will satisfy the 
conditions of the problem. 
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ea 
148. 54% oa 8 Fotis 

+ Y 7 se 
w+ taba 6+a2=12a 

ne . Bae —6 
Lie ag 124 V1—24 _ 124 VT20_ 
sy _ 2 ee 
Vo ay 
Ey os By 12+2V30 _ 61120 
8—xy = 2 6 1 

vy ; 6£V30 143730 

=> 

Ho 


149. a—2d, a—d, a, a+d 
Seat i Dae PM Sues Sites 
(a—d) a- (a—2d) (a+d)= 8 


a’ —4ad+4d? 

a—2ad+ @ a’—ad—a’+ad+2¢0= 8 
ae 20° =+8 
i ae d’=+4 
4a’ —4ad + 6d? =120 d= 2. 


. 180. (a+b+0e)?—3(a+b) (6+e) (c+a)= 

a} +63+ 8+ 8ab? + 8ac + 3ba? + 3bc? + 8ca? +3cb? + babe— 
6abec — 3b62c — 38ac? -- 3be — 3a’b --8ab? — 38a%e 

a+ 63+ 3+ 2ab?+ 2ac?+ 2a7b + 262 + 2a’ce+ 26?e+ 4abe. 


152, a. v?—2a?—ax=(x-2a) (a+ a) 
x —4a? =(%+ 2a) (w—2a) 
x*—6a’+ ax=(x+ 3a) (x-2a) 
H.C. F.= x-—2a. 

b. 23+27?+5x+3)2x°+72?— 9 (2 

22° + 24°—10x%+ 6 

5x? + 10x%- 15 

H.C. F.=2?+ 2a— 3)a3+ a?—5x4+3(x-1 
x 2+ Qa? — 3x 


~, a + Zee 
— +~22+8 
0. 
isa, oy te ee 
Ss De, ee eee ee ee - 
v-1 @+1 x—-1 t+t x-1 e+i 
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157. azv?+bx+e=0 
os —b6+V06?—4ae 
2a 
If a=0, then 


Poe Osh 0 
0 0 0 0 
158. a. azv’?+a=a'xr+2 
at a(F—*) — —1 
a 
PN sat ge ara 
a a 
a 
ou —] i etl oe ia 
2a 2a a 
SO ne eS 
2a a 
ee Ly 
ce sy 
ey+> — 1-2} 
ae 
Dy = 2, 
ene 
Y= 
x 
a Seale 
ae: : 
L= ee or —2. 
VesVS4V5 -¥2+V3-—V5 12 


162. (2a—3a?)*= 
(2a* — 4.(2a)’.3a7+ 6.(2a)*.(3a7)? — 4.2a.(3a7)? + (3a?) = 
16a‘ — 96a° + 216a®— 216a7 + 81a’. 
163. ¢ of 12=9 eur t=ar"—-} 12x (2)*= 2438 
fof 9= 4) = 6} lp = 348 xi = 188 
g=r, n=5, a=12 


_a&—lr _ 12—$38 _ ARE _ 2548 ags9 
ee ee" td 
165. a—b?—a(a?—h*)+b(a—b)? 
(a—b) [a?+ab+b?—a(a+b)+b(a—b)] 
(a—b) (a?+ab+b?— a*—ab+ab—b’) 


ab (a—b). 


1d 
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166. H.C. F. =a?-—3a+2 
L. C. Dd. = (a?—3a+2) (a?+2a+4) (a?+8a—1). 


2 2 
167 oe ie m —n3 n 
oe Eee a * mtn mn 
nm 
168. 53,x3= 16,4 minutes past 12 o’clock. 
170. x+y =25}=191 
vay 


4x? —101la = — 25 


_101+ VI0P7—400 _ 101 +99 
8 8 


4 Eas bc 
Viger 


= 25 or }. 


171. 


rte os . 
172, “27 34/2 May Vy ae ar aas 


nr 
173. =1=m""=m 
m” 


. ee 1 
See No. 573. 


174. (20% aa) =(2 at) —4,(2q2)’. b8a+6.(2a2) . (o8a)’— 
17:48 75 6.2 4 a 8 
4.2a2.(b3a) + (63a) =16a?— 320203 + 2403 — 8a2b?+bsat. 
175. ?+?+1+?+(—8) =series 


l=a+(n—-l1)d 

$204 (Sab 

a=6b 

ere 
2 2 


pies —27 = (x—38) (4?7+327+4+9) 
—15xz+ 36 = (x—3) (x—12) 
pa 24+6=27 (a—3)—2 (x—3) = (x—83) ) (at 2) 
L. C. Dd. = (2-3) (z7+32%+9) (2-12) (a?-2). 


KEY TO ELEMENTARY ALGEBRA. 157 
177 (8a°—1) (v?—2—2) _ (24-1) (407+27+1) (w—2) (241) oa 
* (6-82) (427~1) 3 (2—a) (2a+1) (2a~—1) 


(427+ 2x2+1) (w~2) (#+1) 
3(2—z) (2a +1) 


2a’7c aac. Bae 240" > Bae he 
178. $ = a = 
me Ge ae GO foe. a 
at+e a+e a+e 
2ac (a+c) , 2ac% _ —2ac (a+e) ‘ 78 2ate ei 
a a—c a—c a-o a~c 
yes ae : 2s REM, (ara as 
aoa. 8 fee e-—oe--44+0 ¢£ 2 x—5 
179. oo) | ala Fae xt+1 ne aed ie 
6 (el) (2-2) ident acess (a—1) (a—2) 
a1 G1 
eet e, ei eta : 1 i 
e+1 x?—x—6 z?~1 (x—1) (w~—2) 
1 1 : 


(w+1) (w+1) (+1)* 


ae ons ae 2 
eg 8 i 


Cty J-2. F-¥  S+y¥ cy. aa 
(t—y) (x—y)—24+y*-—-vy—y? +a? — 2? -B8ayt+y? 
ey? ns gy? : 


3 v+1 ag 
181. ae = 
eeti el: 612? 
3 i te 
1l+2z l-zx 1-32? 
eet ew) + (1+2)-(1+2) =23. 
182. x?+60=the number of men 


(+5) (2—3)~—1=the number of men 
x? +60=(x+5) (x-3)-—1. 


1 : 1 
eG, by (a-3)s  Gaseslaide 
1 2 1 e 
(a—b) (1-2) © (a+b) (1+2) © 
(a+6) (1+2)+(a—b) (l—z) _ 2a+ 26x o 
(a—b) (a+b) (1-2) (1+a) — (a?— 6?) (1-2?) | 
relate 


(a?—0*) (1~2") 


158 KEY TO ELEMENTARY ALGEBRA. 
184. 5 HP ON ce Lee) ee ee ee ee 
ata gt ety eta) ety) eee 
eteyty teat ee 

(a't+y’) (uty) aty (a ty*) (@+y) 
LY 


(2? +y") abet 
cemees xv? ~ vt a] 2xry 1? xy 
(x+y) (x+y) SA ) (wry) (a? +y’) (ety) 
xy 
(a?+y") (a+y) (ety? ) (x+y) 


185. a. a?+07b—ab?—b?=a?(a+b)—6'(a+b) = 
(a+6) (a?—6?) =(a+6) (a+b) (a—b). 


(ptq)e+(p—g)t i prgje- (p79) 
(p+q) (-2)+(p—q) (e#-l)= 
(p+q) (+1) (2-1) &+( p—@) (+1) (4@-]I)= 
(z+1) (7-1) (Lptq]e+p—q)= : 
(+1) (w-1) (px+qutp—gq). ® 
: (a? — 26? —¢’)?—- 4(6?-—¢)? = 
[a? —26?— + 2(b?—¢?)] [a? -20?- C-2(8 -@)]= 
(a?—2b?— c+ 2b?— 2) (a? — 2b?— @ — 26? + 2¢) = 
(a? — 3c?) (a?— 46? +c’). 


= 


is) 


7, 4 b. ax+by=0 
186. e ge EES Cp aue 2 | 
2 og (a—b)x+(at+b)y=2e 
18 8 410 ax —bx+ay + by =2¢ 
roy ; ax—bx+ay—ax=2e 
18 be by = — ax 
ey Ax 
eS eee 
Pie 6. Y 
ax 
ay= -— 
fare 
187. — ee ae 
GLa 246. eae 
2 (n+a) (+28) (e—a) a) +6° 
‘aod gaa? ata 


189. (a—b) (a+b—c)+(b-c) (b+ce—a)+(e—a) (e+-a—b)= 
~ 6?—ac+be+0?—@—ab+ac+e—-a’?—be+ab=0 
0=0 
190. 2*— q'*- 


a 
q 
4 
‘ 
: 
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192. a?+3=(a+b) (a?—ab+b?) 
at + a?b? + bt = at + 2076? + bt — ab? = (a? + 6?) — ab? = 
(a?+ab+b*) (a?—ab+b?). 
a’? —b*= (a+b) (a—b) 
L. C. M.= (a+b) (a?- ab+6?) (a?+ab+ 6?) (a—b). 


198. a. (=2 S += 2) : (}22-1)- 


es be Lom 
Peete hae lta lie 
La 1--2 


a. oe 4x a Aas 5 ae 
1-2’ 1l-z Poe Qx 1+ 


C a’ ac 
Pee te 2) fe —2) (ae —1) at 197. z+y=a 
ae (w—2) (w—2) (w@+2) (w-1) ~ 4 
oo etl-g  4-¢ Y K/ 
205. a. ho ay 
ao Vi: 
page | vets 
V2-V2 2~—% 


4—2¢  VOLVE _ 2(V2+V2), 
.. ie V1-2x 
2 
Vay, 
b, V1= 254421257 WQ5E 
9%.184 4 - 


i 


a? ba? +10a?, ete. 
208. 2V4—4 V2— 144433 V8-8VF+6V2= 


ag cde 


159 


EV247V242V2—-4V2-$ V2—4V2=95 VI-94 VI=0. 


160 


209. 


210. 


211. 


212. 


KEY TO ELEMENTARY ALGEBRA. 


_ 1, VE+28VE-V5 _ V9+2V8-VE 
V2-2V3-V5  V242V3—V5 9+4V6 
ee he DIO V2+2V3-V5 , 9-4V6 _ 
e+Va <-2 9+4V6 9-4/6 

Pree (V2+2V3-—V5) (9-46) 
(v+Va)y v2 81-96 = —15 


4 (2+V a)? =(a?—xyp 
2(t+Vax) =2x2*-2 


a 
at+Ve=2—* 


1-222 
2 
x—-Vae=2 . 
qa tieVine side, 
2 . 

Hence x=4 or 1. 
atta? of \ 
ety = gay 
+ Qay +y? = 2a%4/? 

+ Qay = fay? 

ZO + Bary = Sats? 
9x?y? — 8xy = 20 
_+8+V64+720 _ +8+ 28 


xy a ic Tee oe 
x+y = of ae 
ry = 2 
2 
Y= 
x 
eat 8 
a 
242 =32 
2 39 = —2. 
x? —(3m—1)x+2m 214. 27=sum 
x? —2x+1 is exactly divisible by x—1 5D: tates ee 4 sais 
”. — (8m—1)r+2m= —244+1 100 
ee eee 422 _ interest on 3 sum 
3m —x—2n=2xr-1 100 
m=3x—1, br _ 4d _ 9p 


100 ~=100 


KEY TO ELEMENTARY ALGEBRA. 


215. 6. abz?—(a@?+6’)x+ab=0  ~ 
pi GTP V(@IOY IGE _ 


4ab 
@+0+V(at—2@0'4 6) _ a +0°+a?-0? oA? a 
4ab & 4ab eM 3 
eit 26 ob 
4ab Jab 2a 


216. (1+2V—3) (1-2Y—3=18 
14+2V —3+1-—2V-—3= 2 
i we oe + 1S = 0; 
S18. (2+ 536")? = 655’36700" 
x™ +536" =2560 
«9 = 2500 — 536 = 2024". 


1 poy 1 ae 1 = athe4 
219. a. (= cae 2) a a—h—3¢ct a—tb—c—4 os ‘ 


abe ct a—*b*®c8 
~ a | 12,—5-—~57 
eee Pe Lee 
me tye tt Vey 
220. aging Be 
Dieters LY = 
V54VU=VE+Vy 2x6, =3 
V25—04 =27-y 2y=4, y=2 
eae V2—-Vy=V3-V2. 


§-V4=27-2Vayty 
994 Peay 8 . 9438VE (7 +26) (043.6). 
9-3V6 9+3V6 27 


eee 1 6) 4 (1426)4(14+36)4... 2... +(1+nb) 
feo=— 2 
nm=11 
t=a+(n—1)d 
1=1+(10)2=21 
pet be Ab yy 2 ior 
2 2 
226. b. (x--a) (y—b)—(a—b) (y—a) 
xy —ba—ay+ab—xyt+ax+ by—ab 
ax —by—ay+ by 
x (a—b)—y(a—b) 
(a—b) (w-y). 
Il 


161 


162 KEY TO ELEMENTARY ALGEBRA. 


2a —4 1--z 
e397, ° oust ~~ 
. xr—3 24+2 
(2u—4) (2+x%)—(a%—3) (1—x) =3 (a—- 8) (24+ x) 
227-8 ~-xa+2?-—37+3=62—184+32?—-92. 


e. (w—5)?=4 (~—3)? 
2? — 10x +25 =42? — 2474+ 36 
3a?—147+11=0 
p— MEV NON 18 _ MS8_ 


HAVERFORD COLLEGE. 


229. 2*—1027+1=0 
gt 105 4 HOR VO = WEAVE -542V8 


a-V b4£2V6 
H=V8B+V2 
or = V38-V2. 


280, oh — y= (2°=y") (@®—y')= 
(w+y) (w—ayty’) (@—y) (a t+ayty’). 


991, ~(1+2") 2e—(1-w)2u —2x—2a5—2a+ 208 


Se Ne ks ey eR ag ee a ae ee a ae ee eee 


(bare a (Thary aD | 

4a? 20 

Vasa 13 
eri,” REO Nein ae Nee, sel : 
(lta)? Qe 1+2? | 
233. ehawgs& a } 
x a : 
ae—ax-x=—4 a 
axw’?—x(a?+1)=—a ‘ 
go Oe tltV (att) —4e8 _ a +1 + Vats2a?+1—408 _ ; 
2a 2a q 
: ave ie 2 pen a 
@+1+(a'—1)_ ati+e'—1) attl—otl ae . 


2a 2a 2a a 
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234. $«=miles per hour 236. w«=rate in still water 
x —65=miles per hour y = velocity of stream 
280 _ . x +y=rate with stream 
—— = hours ; : 

x «x—y=rate against stream 
=. = hours as ~ pee =} hours 
td org @59 
280 _280_, 08. 4 
a--§ x : gt — y? 2 

235. 27+ zyt+y’=-—21 A. 1, 3(2?—y") = 327 
aay tyi=—15 B. oe eae 
op ay —— 6 Oo. ia ey 
Yy=vx 18x —-6y _ 
y= vx? a — yp? ia 

Ly = v2 2. 2? —y" = 124 —-4y 
Substituting in B. and C., g?—y?— 324 

2ux? +u°x? = —15 3 
v—vx? =— 6. ee 
32% = 3627. -12y 
x= 3y 
48y 
9y?—y? ae 
y=A4 miles 


x = 3y =12 miles per hour for crew. 


a a — uff - (x3 +43) (a3 —y?) io 


le 2 fa Yate de ie 
(a+y) (a? —-xyt+y’) (u—y) (etayty’) _ 
Say ty 


(a+y) (u—y) (a? +ay+y’). 


(xw—3) Vx4+(a--3) Vx—8=8 Ve-3Vx-3 
Ve—3Va+4e Va—8-—-3Ve—3=38 Vae-38V 24-3 
Ve-6Vr=-—xrV2-3 
x? — 127? +362 = 23 — 32? 
9x? = 36x 
Or = 36 
c= 4, 
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31 


a + Ory + gta 
A. x? +4ry+4y? =49 
xy + 3y* =18 
A, 2=7—2y 
ry = Ty —2y? 
Ty —2y? + 3y? =18 
oi t+Ty = 18. 


947. 2°—32°=40 
_38+V9+160 


i 


bo 


249, A.+B.=, in one day 


by] 


A = 5/5 in one day 

B. a Yin one day 
i 

te ek 

20° 2 12 

A ee a 

12 oO 60 60 30 
x= 30. 


x = less 
y = greater 
yta=mxz 
et+b=ny_ 
y-mx“z=~—a 
_ ea—ny =—b 
ny —Mnx= — Na 
—ny+ «£=-—0 
x—mnx= —b—na 
x (1—mn)=—b-na 


o- —b—na aS b+an 
1—~ mn. mn—1 


x 


BRYN MAWR COLLEGE. 


251. (a+b)? (a—b) — a3 (6+. a4+6)+6* (at+at+b) 
(a+b)? (a-6)—a? (264+ a) +6 (2a+b) 
(a?+3a?b + 3ab?+ b*) (a—b) — 2a°b — at + 2ab3 + bt 


Ley: b 
at +3a°6b +3a76?+ ab? 
— a@b—3a?b?— 3ab*— 6b! 


at + 2a8b — 2ab* — b* — 2a°b — at + 2ab? + bt =0. 


L+3 x—3 


xv? —3xv4+94+2774+382749=227+18. 


203. I. (at ~1) (a#4+1)=(274+1) (@ +1) (x—-1) (@ +1) eee 
IT. (a? +08)? (a*+.07) (a? +67) (+e) = 
(a?+¢7) [(a?+ 67)? — (a?+67) (a?+¢)] = 
(a?+¢?)(a? +6") (a? + 6? — a? — e*) = (a? +e?) (a? + 6?)(6? —c?) = 


(a? + c?)(a?+07)(6+¢)(6—c). 
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254. I. (4v4+1)?=42?+474+9 
32?7+27-—-2=0 
(82 —2) (x#+1)=0 
x+1=0 


x? +720 = 56x 
a? — 562 = — 720 


ae 56 + V56?— 2880 .56+16_, 


2 2 


720 _ 90 or 36. 


7 36 or 20 
Soc. Sea+ortar’. ...+ar 
Multiply by vr 
f -arita;r. .,, @r™ "+ am 
Subtract Ist equation from 2d 
All the terms disappear except 


ar” and a 
Subtraction gives us 
ar” >a 
or a (r™—1) 


Hence rS— S=a (r™—1) 
S(r—1)=a(r"—-1) 
goede) 
r—L 
Since /=ar"—", by substituting 
¢ for ar"—'!, we have lr—a 
after subtraction, 
ond =. 
ry 1 
357. 3.1: .002—9.9:: x 
3.1¢=.0198 


= —_— = .00638 a. 
oO & 


If a:6=6: 6, then 
a:t=-a':6" 


Proof: 
ac=6’ 
a. 
ac 0 
a_a 
e 0 


.a:c=a':6? 


If a:6=6:-¢, then 


16-073 e 
ac=6? 
ac _6? 
ce. ¢ 
a _ 6° 
ec @ 


.a:c=b'?:e 


Since 6? = ac, 
b =Vae. 
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‘ eS} 1 
550. a 4 rege Fe 
oS 1 
e072 ape 00 ae 
1 6 
C. (a2) aa tee = (9 By = Ot anf 
4/123 =4x 11.0905 = 44.362. 
$60, $2 oe 
p 
When p? = 4g, 


Vp?—4q=0, and — 
ace ee 


2 2 
Wied ‘ap gingis 
2 2 
When 4q is numerically greater than p?, the two roots will be 
imaginary. 
263. 205 2xK2%b 
2)=5%5 
G. GD, =5 
L. C. Mi=6*6%2%2=—100 
100x 5=500 
25 x 20 = 500. 


264. 2a’x +3y?ar+ Qa’y + 8a7y 
2x%y — 8a®y + 2a%x— 3y’x 
2x (a? +ay) + 38y (xy + a”) =(a?+2y) (22 +3y) 
2x (ay + a?) —38y (a? +2y) =(a?+ xy) (2x—- 3y) 
H.C. D. = a* + ay. 


266. S= Tn = at ae 365 = 855-365 = 183 x 365 ~ $667.95. 
367, @+uell 
— y? +47 =20y. 
add ~ multip! 
28 Ee Tas Qype tek 
ae Let 
2?+427= +1, 


aI Ree Ea a ee ee Te oe ee ee ee ae eee 
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269. (1) aoe 


(2) ad=be 
(3) 8a.5d=50 . 3e 
(4) 3a: 56=3c: 5d 
(5) 3a+50 : 56=3c+ 5d : 5d 
(6) 3a+50 : 8¢+5d =5b : 5d=6:d 
(7) ad=be 
(8) 5a. 83d =30 . 5e 
(9) 0a: 36=5ce: 3d 
(10) 5a+36=5¢e+3d : 3d 
(11) 5a4+30 : 5¢+3d=36: 3d=6b:d 
Comparing (6) and (11), 
(12) 8a+5b : 3¢+5d =5a+4 30 : 5e+3d. 


270. 1. at+ar+ar =52. 
~ 2. at+ar=4Lar 
38a+ 8ar+3ar? =156 


3a —10ar+3ar? = 000 , oe 
13ar=156 - 
: ar= 12 2 144 
1. atar?= 40 3 ~ a 
a 40 
a 
—40a+144=0 
“V0 of = DS = 18 or $= 36 or 4 
r=12=3 


at 
a\4 1\3 a\2 i 3 
a) +4 (a?) as +6 (a?) hae’ (a?) na + aN ie 
at a* a* a? 
4a* 3 0% 4 en. 
Qa+-— + aa + ae Pe aide 64 
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ee 
Sim. e+ yea 
got tiy= 45 
x = $300, y=$150. 


ety =2 y 
e— xyty=1 L+y'?=2y 
v8 +2eyty=4 Pay ek 


276. 


eo a 
oor 
a:b=la:lb=me:md=ne:nf 
alb =la.b 
a.md =b.me 
anf =b.ne 
a (lb+md+nf )=b (la+me+ne) 
a_la+me+ne 


b lb+md+nf 


277. ae = [Expanding] 


e+ad _ 
c?+be 
anti = ard” 


[Multiplying by a”—! d"—"] 


= [Substituting bc for ad, and ad for be, 
since ad =bc] 
oe eae 
an eq” -- a’d” 


278. I. l=a—(n-1)d 
¢=201— (100)2=201 —200=1 


gs n= = «101 =1012= 10201. 
a a. 


oa eee 
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Re ay OO. a 
G*=4.0.00..... 
Wien. 6 TAO wk xt tte 
a, at=Va 
(at)? —a% = ey 
a=1 
co NSE aS) Se oceat O ea 
(a nt eee (a) pe a® 
aoe Ff 
a ae 
280 ee ae ee 
Va-b Va+b)Va— ab+0! 
at+b—a+b Vae+oe e 
Vae—o? | Va—ad+o? 
ee Oe 
Po gobs Ve Va—b 
282. 3°=27 
43 — 64 
91 
191 = = 4.5 very nearly. 
PENNSYLVANIA STATE COLLEGE. 
283. a. x*?—9xy+20y? = (a —5y) (x—Ay). 


be a +a+0'+b=(a*+0*)+(a+b)= 
(a+b) (a®?—ab+ 6b?) +(at+b) 
G a?+at—1-—2az? = (at— 
(2?—a+1) (#?—a-1). 
d. (a+36)3—. (3a+6)8=[ 


(a+3b) (8a44+6)+ (8a+56)?] = 


=(a+6) (a?—ab+b?+1). 
2axz?+ a?) — 


1=(z?—a)?—1= 


(a+3b) — (3a+6)] [(a+30)?4+ 
(a+3b—3a—)b) 


(a? + 6ab+ 967+ 9a? + 6ab + b? + 8a?+ 10ab + 36?) = 


2 (b—a) (13a?+ 22ab + 130"). 


284. mt af = 72 ee ce 
v—syt+y?=12 x 
e+y=6 +B Gr 
a + 2x7 + 77 = 36 —6x+8=0 
a — nyty’=12 _6+ V36—-32 642 8 4 6 
Bay = 24 sit 9 Bade PRS eal 
ry =8 8 


or 


seer er ae or 4. 
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285. 227+407+5=2 
22° +4a2—2+5=0 
247 ~ 24+5=0 


62? —27+15=0 

gat V4-360 
12 

pale V — 856 _ 242V—89 _ 14 V—89 
12 i2:: 6 


286. (w—1) (@+2+1)=0. ; 
G67. te , eee Ve ee 
V2 V8" VeeHs 2—3 a 

Ss ase. Le ey 


288. az +by =c 
a’ +b/y=c’ 
aa’x+ a’by =a’/c 
aa’z+ab’y=ac’ 
a’ by -- ab/y = a’c— ac’ 
y (a’/b— ab’) =a’ce— ac’ 
a’c— ac’ 
o~ a/b — ab! 
ab/z +bb’y =b'e 
a’bx + bb’y = be’ 
ab’x— a’bx = b’ce— be’ 
x (ab’— a/b = b’e— be’ 


ee Oe 

ab’ —a’b 
989. (2Ve—a>)*= 160-32 Vert — 8.44 
ec Yq & 


290. 1/32+7—-2-Va2t1=0 
V38rt7—Vat+1=2 
3a+7—2V (34+7) (2+1)+27+1=4 
V (8x47) (e@+1) =227+2 
3274+ 100+7 = 4274+824+4 
x? —2x¢=3 
z-l1 =+2 
x =3sor-1l1. 


§ 
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Page 268. 
291. a. vy + 8ay?— 323 —y? = (a®y— y*) — (823 ~— Bay?) = 
y (2? —y?) = 8x (2*—y?) =(a*—y") (y— 3a) = 
(ety) (ey) (y—82). 
b. y? — c+ 2cx— 2? =y" — (ce? —2cx+2") =y?—(e—z)? 
(y+e~2)-(y—¢+ 2). 
c. 8lat—16b4 = (9a? +46?) (8a+26) (8a—26). 


4 2 2—le—1 
at Os ee er op 
b aba. way*— (eer jaf =) . :) 
a—1 1 a—l l-—a_ 
x? I—a __ 4 (l—a) __ a4 Cs ee eee 
aod 
‘ Piero VI+Ve : 9-2V14 5V7-5V2 
"94 2V14 «(94+2V14 9-2V14 —s 81 —- 86 
One Med Ad 
5 
ete a n — 
293. 4a"—16v’ +28—24x% Ace statics, 
4x” , ear 
mn |—16a? +2824 7 +9a— 
4x? —4 n 
— 16x? +16 
“a _n 12-94% ? 49am 
47 —8+32 ? ae 
12-342 7 +92" 
0. 


294. b. ae es 
2? — 7? =9 


etyt2V2—y'+x—y=16 
20+6 = 16 
22 = 10 
pas 'D 
y= 4, 


171 


172 


2 2 2 2 
296. a. Lo = Bad S 7. 
9 ee 8 
wo. od 
o @:ab= c+ cd. Se 
4. 0+ab:a?=Ct+ed:c. fl 
& +ab:C+ed=a's¢ 12 
6 ete, e. a8 
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ce? +ed Ce 


oe 


Show a@+6:6+c=b+e:ct+d 
(a+b) (e+d) (6+e) 
act+ad+be+bd=6?+2bce+c? B 
From A, ad=be 

Of = ad 

@=ao 
Substituting in B, 
67+ 26¢+¢C= 674+ 2be+e. 


297. If circle A has a radius of 5 ft. 
If circle B has a radius of 4 ft. 
If circle C has a radius of 3 ft. 


then A: B+C= 8:37+4. 
that is, A: B+C=25:9 +16. 
or A: B+C= 25% 25. 
208. ai a=-a 
ee at+d=2a+3d 
b=a+d 
c=at2d 
atd=6+e, 


\ b+e=2a+3d 


299. a. 


b.a +ar Rae: gta 


ab cd 

oe 

2400 ©. ed 
Ce 


b?: d? =2ab: Zed: 


, 0: 2ab dad + Bed, 
. 6? —2ab : b? = d?—2ed : d?. 
. 6&&—2ab: d*—2ed: b?: ce. 


6? —2ab pu 
a’?—2ed a 


@+ab _ b—2ab. 
e+ed d’?—2cd 
. lf @:6=6:c=e:diA 


ar+arr=8 pe! 
j= 9 r 
fT = —lq 
22.8 
ae 3 
, 4a = 216. 
a= 64. 


250(a—b)? +2 =2[53 (a—b)3+1] = 


2[5(a—6) +1] [8 (a—b)?—5(a—b)+1] = 

2[5a—5b6+1] (25a? ~ 50ab + 256?—- 6a+56+4+1). 
6b. 1—a®2? = by? + 2abry =1— (ay — 2abary + by”) = 

1—(ax—by)*?=(1l+ax—by) (1-axv+by). 


ce at+yt—18a%y? = xt — 2a7y? + y* — 1627? = 
y yty 


(2?—y' +42y) (2?-y' —4ay). 
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Page 269. 
che 1 5 n(n2—1) 2 
800. a. [a}r ee ya" =@q (n+l) + co ee an@—)D +4q. 
te a a 


dea Ceo ted (V5 +2) ae a, 
¥o-2 (Vv 9-2) (V/5+2) 5-4 
me AL ay e 1 a On yx On(n—1) in 1 a Qn(n—1) ‘ 4 oo 


b. 


Qnt+1 9n—1 4—-n 92n 4—n on 4 
Qn2—n | <6 — j 
+ aks Qn M1 An — 9n2 2n 1 Den 
on 4-7" 
2 
301. 2503 — 30a +16 — 24a? +4925 (529 — 328 +4 
25a08 
2 a8 4 2 
10x* — 3x? |—30a+16 — 242° + 4943 
4 
—380x+ 9a? 
5 1 2 4 
102° — 6x? +4 40a? +16— 24x 
- 4 
4028 +16— 2408 
0. 
302. a. ax=by } b. VaF—1=2-y 
—be+ ay = cj. w—1=4—4dyty? A 
ee ae e+1—-2V2?-] inte ley 
(aealeae Baea 2a —-2V a —1l=y 
deen 2x? —1 Ms 24 —~y 
y (6+ a’) =ae 4g? —4=4a?—4aryt+y? B 
: e+e ee = — 
ca igs v—y+4y=5 A 
ys ise noes aes 
~ +8} =e ee = tet VERT 
yy? = 4a? + 82? —1+ 42? -4 
y? = 8a" + 8Ya'—-1-4 
— (4a? + 8a? —1 + 40?-— 4) +82 + 8Va?—-1=5 
2 atv 2 e?—1-- 4a? +4480 48V a?—1=5 
— 82?+44+8xr=5 
7x? —8x=—1 
84 V 04-38 _8+6 1 yy 
14 14 


B. y=2+2V1—-1=2, 
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903, 72% 4 tta_s x=13m—2 C 
Zt+a 2£-a@ If m=1 
327 = 70? i then x =13—2=11 
a? = $0" and y=6m—1=6—1=5. 
g=-t+Viq@= +e 21. 305. See text-book, page 206. 
3 a -<% 
304. 6z—13y=1 A | wae 
6x=1+13y ab _ de 
x=0+2y+ity oe 
6 ab: =dord? 
2 —2y =1tY By alternation : 
6 ab:de=0': @? 


By composition and division : 
ab+de OF @ 


itty = integer ab-de__b?-@ 
By squaring: 
1 ty+ity ~;4 = integer e =< 
Ity = integer By alternation: 
6 nid awe 
Tee =m, an integer By composition and division: 
Cae a 
1i+y=6m, ory=6m-1 B ee 
Substituting in A, _ ab+de a o 
6x = 78m — 12 
l-a __ —82-(—38)_  —82438—4 
207. d= = 5 Pel dade lew SO! 
—1 17 17 ee 
00) A CAA ie 
5. 85 85 as 
$06, B=. Yea et 
foe te 
309. V(at+b) (ec+d)=b+e 
(a+b) (¢+d) = (64+0e)? 
A. act+bct+ad+bd=b'?+26c+¢ 
2 i 8 cae 
a 2 ae 2 2 eg 
6? = ac ad = be Gt = Of 


Substituting these values in A, 
6?+b6ce+6ce+e'=6'+2be+e 


. V(atb) (c+d)=b+e. 


310. 


311. 


314. 
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Five terms of (v--a—')§ = 


avmme Ca taka (at)? 


7 
eee Ea 


aa Baa 
x ede 


102" _ a8 — 878 + 2874 — 


a6 (a)? +7024 (a )t= 
5627 + 70, 


a. 28aty + 64a°y — 60x*y = 42%y (7a? + 162-15) = 
4x*y (7x —5) (%+3). 


b. 1—x?-2ay—y*?=1-—(aety)=(1ta+y) (l—xv-y). 
% (+6) + (a+0)=(a+0) (a?—ad+67+1). 
3 Page 2°70. 
qQP—-4 pe Pe ae Wey 
eee «x G?(P 7) = GQ? (P-®) = 
| VY aqv—P4 )}" pier \ 
ee ie Cee )e ee a) oo og 2), 
am 
97-120? +10—4a ~ 4 +a—1(3n? 242 - 
or 
1 ed 
1 |—1277+10—4¢° #421 
6x? —2 : 
—1207+ 4 
1 
apoede “424 
6—4a *#+a-1 
0. 
a qu—rb=ap—py oe ke 
qutr=p+P4 egy yy A 
a Bas . 
—=;— A.B 
Bee oy PY eee 
a a a ea 
x aac ce ee Oe 
Soe i be = 
a . ane b Sey = 2 
pO _ BY , PY ay =§ 
a a 6 pe 
abr+rb? =bpy+apy 9x 
y (bp+ap) =abr+rb? Le 8 i» 
y* abr+rb? _br(a+b)_br cei Seana 
bp+ap ~p(atb) p 2—92? = 3x 
a — OP. 9x? + 3x =2 
q rer Vete 
PS Ae Oa 18 
Gs | ie, —38+9 , 
ak on — 2 
NS B. 18 
| ae 2 2 


175 
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315. 448k =0 when k= —}. yre 
$16. 8v—21y=33 A. 8 
8x = 33+ 21y Yt Oa Om 
1+5y y=8m-—5 
a 8a —168m+105=33 A. 
82 = 168m -- 72 
2 —2y—4—2U** — integer a —=21m—9 
Soy th Ifm=1 
arate = Integer then 7=12 
x y= 8—-5=3. 
3Yy ee = integer 
317. a:b6=6:c=c:d 
6?=ae 
ena } 
ad = be 
V(at+b) (e+d)=b+e 
act+ad+b6bce+bd=b?+ 2be+¢e 
6?+be+6e+2=674+ 2be4+ 2 
6?+ 26e4+ 2 =6b?4+2bce+c?. 
318. T= veg = em = 5. 
mmmm 
Series 160, 80, 40, 20, 10, 5. 
319. d= a—(n—1)d g— = 38n+42 | 
(=42—(n-—1)38 2 
his 
Poet 8n?—87n = — 630 
io 1h, 


320. Four terms of (2ax?—z?)°= 
(2aa*)®— 5.(2ax?)+.a5 + 10. (2ax?)*. (23)? — 10.(2 2a:* 7. (at Fe 
32052 — 80a‘a"! + 80a%a!? — 40a7z", 
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a2 [le Moy La AT or 


—14 _2 27-6 


324. 5(a—2y) — (w—-y) = — 24 $26. a. i’ t+imst+n=0 


“11(2x+3y) + (2x —y) = 200 Pl Sie Vm — 4in 
5a —-10y--x+y = —24 20 
22x + 33y + 2x — y = 200 b,. (8¢~2)?+( v—#) = 84 
4x— 9y= —24 3(3x”—2)?+ (3x —2) = 252 
24x + 82y = 200 eg hl tee 
r=8 6 
y =4. 9 or —94 


32—2= 9 or --28 
3z=11 or —48 
v= 3% or —28= — 2§. 
328. a=5, 1=205, n=41 


s- ee faa 0* 20° 1 — 4305. 


$29, (13x)? =1) 242 +22 (ax)? — £3(— 2) (gn), ete. = 


1 —a+4e? — 323, fe 


legs re 
io hs 


1 + 1 1 2 1 1 
1—a*—ba*+ab_(1—a*)—ba*(1—a*)_(1—a*) (1—ba’) _ 


331. . ; - 
ba? —b b(a?—1) b(a?—1) 
Bi 1 
—1(1—ba?)_ba?-1_ 3 1_,- 1 
b ey ear 
Page 2'71. 
333 > tebaeae cot pe 
e 9 ; 5) 
cea nae 
Va Va. 
5 2 oP + VG=2+VG. 
Ee a aoe a5. 98 
ra i 
345. 1 mt fd 
“g S-- S—* = 20808. 
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AMHERST COLLEGE. 
347. y st: i = 4, 
Y 


y? —Ay = —1. 
Pie eg are BY a 
y = save oe ove = 2+17°3, the two values that make 
y+ Sik Every quadratic equation has two roots. 
Verification: 2+ V3+—1 —=4 
2+V3 


4+4V3+3+1=844V3 
84£4V3=844V3. 
$51. l=ar"—! = 2( — 443) = — 243 


op Nero tate. Fort oma a) ives | Ae 


l—r 1—(-—8) Sr 
Page 273. 
an 2__@! 
352. The sum of the roots is —~< ; the product of the roots is eM 
which equals bids 
. 2 b 
Therefore the equation is ae Cy = —2. 
ie al oe PS ac Lees We be a+b 
ao6. at «Jas a Ee =) SE ab 
39¢. 5x=one number, 3% =the other 
252? — 9x? = 400 
5a = 25 
3x = 165. 
358. See text-book, page 174. 
309. 377+57+2=0 
pe TOV Oo SoA ee ee eee 
6 6 6 6 
These are the only two roots of the equation. 
a 3 
363. 3x=the hound’s leaps .. Jax =8ax+ 60a 
4x =the hare’s leaps 97=8r +60 
3a = feet in a hound leap x= 60 
2a = feet in a hare leap 3x = 180 
9ax = feet passed over by hound 4x = 240. 


8ax = feet passed over by hare 
60a = feet of start hare has 
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Page 2'74. 
YALE COLLEGE. 
gg4, 4V125=2V5 _ AVI25-2V5. _ 2VS-2V5 _ 
6V 18 6V 180 36V 5 


365. a. a—20° is obviously one factor. 
6. 81u*— yz" is the difference of two squares, and is easily factored. 


aoe, V1=3V2 _V-3V2) 1495) _ 


BEES | 
=. 


cole 
or|00 


V5 Vist 
oe , 
ae 
V (1-3 V2) (14.5) _ V (1-42) (1-45) : 
v3 ; 
9 
3V (1—4V2)(1+4V5). 
4 
2 VE ie ee 
oe ae Ke Oe = 2 abet co 
a ee Vb ae a? bt bt 
ott _ tt Pes, 
$71. at+ar= 3 372, x=old price per photo. 
Oo  ae | y =Nnew price per photo. 
ace? * 12y—124= 3 
mt) = 
r= #. x y 


x=, making $3 per dozen 
y =4, making $6 per dozen. 
Page 275. 
373. a. 34° —12a%y? ~ 4y? +1 = (303 +1) —4y? (8a8+1) = 
(37° +1) (1—4y?) = (829+1) (14+ 2y) (1—2y). 
6. 8a+ 30-6 Vab=3 (a—2 Vab+b) =3 (Va-Vb) (Va--Vb). 
ce 84+2V15=54+2V15+3=(V5+V8) (V5+V83). 
os eae 
OVa+r—2-v6 2V3—Vv —2+V6 
2V3—-V—2+V6 . 8-4V3 
8+4V3 8-4 V3 
(2VB—V=3418) (8-43) _ 
64—16(+3) 
(2V3—-V—2+V6) (8—4V3) 
16 


374. 


180 
375. 
376. 


377. 


379. 


380. 


381. 


382. 


KEY TO ELEMENTARY 


ALGEBRA. 


2V8=2V 3A =2 VEx6=2xFV6=4 V6, ete. 
1 pe 1 a Va 
Va—-z4+Va Vas2e-va * 
Va-—2-VatVa—-2i Ve VG 
a~xr—a x 
2Va—-% _Va 
—x © 
4a—4r a 
x — 
x=ia “ 
He walked x miles 378. x—3y +y —3x=16 
x A. tt+y=—8 
He walked 4 hours ior + dig 
He rode 20— 2 miles 30x — 220y vad 
20 —x B. 570x—190y=— 0 
He rod h 
a Ope A. 190z +190y = — 1520 
4 10 x= —2 
. =10 miles. A. —2+Y=—8 
y=-—6 
Page 276. 
Vales 88. 42 +2 2 | 
=e @+4 "2 6 
1 4 B. ety 
“+1: 2a=— : 
ao (ote) x =my 
yo Tae eee | =m y? 
(e+e. & my yy 35 
a? -- 6x =16 ie y . my 6 
x=8 or —5. B. my+y=5 
(EO Ta) ee A. 6 my + 6y =35m 
(2 ey 8 A. 6y(m*+1) =35m 
GA +t any B. y(m +1)= 5 
e7=—4-—}f=—1, Dividing A. by B. 
oc 12 6(m?—m+1)=7m 
in oe OS, m= or §. 
a=60+4 of 60=80, r=4 B. y(#+1)=5 
ee 80 we wr? 
; ot CE : : y=3 } 
1x2x3 6 


386. 


387. 


391. 


392. 


5935. 


394. 
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Page 277. 
2V 9+ 8V98— (BV EXVS, 5) (4V6-V24) 
V6+V6— (3155) (46-218) 
216 — (2. pV4) (—3 V6) 26+ 41216 x 16 
aS = (4 V4) (—3V6) 26 +41 3456 
2V6+8,VEV6 2V6 +1164 54 
26+ 1.4.62 26+ $.2V 54 
2V6+4.16%.2168 26 +31 54, 
i a5 
bw? =4 z*=5 or —1 
at ye =b* or —1* 
2 i 390. a. See text-book, page 174 
x” —44% =5 
Ck. 1 26 ( Joa a a 
ely + os anette a + 
b. & ;) ie VG)= wb = gay : 
id -£ att 
—=2 6+U=7 b= 4 
2 
erys: ad By comp. 
ee maetysy:: maAt+o..b 
ye 2D mxzty:matb::y:6 
mx __ ma In like manner, 
Yy 5 paty:pato::y:0. 
mx:y::ma:b ety: math:: pat+y: pa+b. 
Bee eee eye. VO 198. aH 14 Vs 
Vo4-2V8 V—442V38. 2V—1-2V38. 214278 
gi Stig 1 Veest 1 
—4—12 --4 
: Page 278. 
a. 2a? -38V 2? + 27+14+4a—49=0 
2(2? + 2Qa+14) -381 a? +244+14 =77 
cra mae ee = 32 G+616 _ Bae 7 


a? +274+14=49 
~2+2V4+ 140 _ 


xz“=— 
2 


—2+12 
=5or —7. 
66 or 
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894. b. 22 +y2=5 6 
eae avy ae 
6(a 2+y 2) =5 ae 
a y—SV y= — 
ae Cae Vex8 os 
See y=4 or9 
Va vy .2=9or4 


897. a. 23(V 9-24.47 312) = 
2027 — 8127 +8127 —6V 6 = 
6—8+8-616= 
6-616 
6? aa'b—? ab?—e—2 a? 2 
Ce. 6a bt aa ) 
To GS ee 
Ce uae ae J act 
Page 279. 


405. The length of time is 10 days of 15 hours each = 150 hours 
If 150 gallons ran in in 150 hours, 
1502 + 2250 gallons were drawn out in same time 
But 3002 gallons were drawn out 
.. 1502 + 2250 = 300x 


150x = 2250 
&= 15. 
408. 2+y?+xr+y=18 6 
Y= 
ry =6 % 
2ry = 12 oct 
a+ 2ay ta +xe+y=30 2 
(z+y)+(xe+y) =30 x?—5r= —6 
-1+V14120 r=8 
a ih 2 ae a Oe 
409. gtx t_3 Qn? — 3c =2 
at 1s tS VETTE 
Ee 
; 1 $256 § eee 
uv? —-1=8e 4 “i ae 
Qu? 2= 324 t= 16 or qs 


411. 


414, 


417. 


423. 
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a:6d=cec:d Also (a@+0)*: (¢+d)?=a@’:e 
a: b=: a ae tO Oe alas Oy (e+)? 


C40 :@=C4+A0 32 
C+6?:24+0C=a': Ce 


Page 280. 


VASSAR COLLEGE. 
(a+b V—1) (a-bV -1)=@-B (-1)=a?+0? 
(a+6+V 2ab) (a+b—V2ab) =(a+b)?—(V2ab)? = 
a’ +2ab+ 6? — 2ab=a?+6?. 


Clearing of fraction, we obtain 32?— 8x =0 
3x —8 =0 
32 =8 
x = 4. 
a:b=ce:d . By division : 
a:c=6:d a+b _a 
a. 2. S06 
c a G0 @-0 4 
at+b:a=cid:e Sete ends. 
at+b:e+d=a:e 
a+b_a 
e+d. ¢ 
l=a+(n—l1)d 
[=1+(2n—1)2=1+4n—2=4n—-1. 
Page 281. 
OHIO. 


b. 8(5a~—3) ~3—6 (5a—3) $= 1 
2 6436-32 842 


Soe Taae | 1 
(5x7 --3) ve 16 ~24 
Taking the latter value, 
(5a—3)3 =4 
(5x—3)3= +2 
62-3 (2) = + 32 
5x2 = 35 or — 29 


ae . 29 
4 7 or marina 
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425, A. 2?—xy=2Q7y 


B. zy-y' = 32 
c=my 
ry =my? 
ya=my? 


A. my? —my* =27y 
my —my =27 
y (m2? —mM) = 27 


y’ (m—1)=3my — 


+9 es 


” £1) ee ae 


Y 


426. xy+u—y=26 
vty —(«#—y)=50 
Wherefore x= 6, y=4. 

427. Had x eggs 

Sold $a +3 
Had left 2-4 


y (m—1)=3m Sold gu +4 
3m Had left 4” —? 
er OES Sold $2 +4 
27 3m? Had left $x -- 7=0 
nln om Hence xz =7. 
Bn? = 27 
we = Y 
m = +3 


429. A. a:b::(a+c): Sie 
B. @=ab 
A. ab?+ 2abe+ac?=a’b + 2abc+ be? 
ab’+act=a?b+be 
Substituting ab for c?, ab?+ ab = a’b+ab? 
Since the substitution preserves the equality in A., B. is a true 
equation, and ¢ is a mean proportional between a and 6. 


Page 282. 
b+e at+e at+b 
430. a. s 
" (a—6) (a—e) | (6—e) (6-a)  (e~a) (c~b) 
b+e a+e a+b 


(a—b) (a—c) (b-c) (a—b) (a-e) (b-c) © 

-8-(C-E)te-O OO a+ +a ee 

(a-— 6b) (a—c) (b—¢c) (a—b) (a-c) (b—-e) 

kod 1 2 45 2 ee 

1-2 14% 1+2? lta 1-2 14+2% 142 
4 ee 


a oe ee 
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431. Rate, x miles per hour 439. x is the sum of money 
x +4, conditional rate is 
106 105g, 
pee es * +2=Bs share 
v’?+ 447 =45 4 
x =9 or —5d. x 
~+3=C.’s sh 
438. x sheep were bought 5 aia 
468 25 =D.’s share 


——— = cost of each 
x The sum of these shares=2 


(= - 1) (w—8) — 468 =12 i 
x x= 120 
2 20a = 3744 
Shag ae 8G A.’s share 
et 2= 32, B.’s share, - 
and so on. 
1. 1 1 
42. + + = 
- a(a—b)(a—ec) b(b-—a)(b—c) ec(e—a)(c—b) 
1 : —1 4 oes Sea 
a(a--b)(a—c) b(a—b)(b-ec) ec(a—ec)(b-c) abe 
443. All together in x days A.—B.=4-3=%, : 
; 1 : 3B.—B.=2; 
A.+B.+C. can do ~ in 1 day 2 
wv B.=75 
A.+C. can do 4 in 1 day A. =4, B= 7, C=% 
B.+C. can do $ in 1 day H e©,e@, @ _4y 
60.3 Oe ie Oe 
B.+C, =} and x=4 
Page 283. 


i fee 
444, 21°32 +5190 —V/ 27x? =2(3xr)* +5(922)* — 82V/3a= 
7V 9x? — 3a 8x =7V 8x — 8xV BE. 


446. (2+2) A (f +2) =30 


2 ele VTE eee 10 ee oe 
2 y 2 2 2 

& + eh LS x=-6 

x 7 

2? —52r= — xv?+627= —6 


xz =2or3 w= —3+35V2. 
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448. He rode x miles per hour 
He walked x—4 miles per hour 


tee ORR EA 
oe ee 
and x=8 
Page 284. 
453. x days, working together 458. x:y=y:12 
A. will do ” and B. ~ a+ y? = 45 
12 24 Wherefore, x=3, y=6. 
ee ee a 
12 24 
and x=8 days. 
456. 2+2=V 44aVeEe x’? +8x+16= 6442? 
v?+40+4=4+2V 64422 8x =48 
2+4=V64+2? t= G, 
Page 285. 


465. 2V—14+2V—-9-3V—4=_ 
2V—-14+6V—-1-6V—-1=2V-I1. 


467. 9x=A.’s money, | 468. /=a+(n—1)d 
5x2 = B.’s money, trey 
5a+4ka—92 =2 ae 
Wherefore x= 4 a=1, d=1, S=98% 

9x = 36 \ Wherefore /=n 
and n = 140. 


b= 20. 


474, (ax)? + (ay)? - 22 
w2t y2T yet y° 


4 12 anes 
ne OY wot — Alatgi 
3 


477. The first travelled x hours 
The second travelled «— 2 hours 
. 133 (w—2) = 1032, and x =621 hours. 


Page 287. 
484, min—zmnin _ (m+n) (m—n)—(2mn+n?) _ 
mn m—n 


m—n?—2nn—n? — m?—2nn—2n? 
m—n m—n 


S 
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485. The house cost 2 dollars 


486. 


487. 


488. 


491. 


Hee | 8 2 2 (10000—a) 5 
3 100 3 100 


From which x = $4000. 


= 320 


” is the fraction 
ero _ ‘ 
oo Whence x=4, y=21 
ome cg . : 
wor” The fraction = 34. 
Each having given away 2 had 3'left; hence we have 


Whence x=1000, y= 600 


Be i+ ie — 520 
aoe pay 


tye j2=080| 
82+40++4y= 3807. 


A. has x dollars, B. has y dollars, and C. has 2 dollars 


A B. 
After first distribution L- yY-— 2 2y 


After second distribution 2a ~2y— 22 3yY—- L— Zz 
After third distribution 4x7—4y—4z 6y — 2x — 2z 
4 —4y --4z =8 


Hence | ty 22-22 -8| - Whence x= 13, v=7, z=4. 


7z2— x— y=8 


a—ay+@z=a' Page 288. 
a— by +b2=b? 
£-—- gt+ez=é 

1. a= a +ay—a’z 

2. B= 6'+ by ts} 


S2=— ¢+ey —cz 


a+ ay —a’z=6' + by — bz 
a+ay—a’z=c+cy—cz 
ay — by + 672 — a’z= 6b? — a 
ay —cy + ez—a’z=3—a? 
y (a—b) +2 (b?—a?) =68—a3 
y (a—e) +2 (?—a?)=e-—a 
—y +2(b+a)=0?+ab+a@? 
—y +z2(c+a)=c'+act+a? 
z(b+a—c—a)=6?—C’+ab—ac 
z (b—c) =(6?—c’)+a(b—-c) 
z=(b+e)+a 
z2=at+b+e, 
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Page 289. 
492. A. can do | work in 1 day fe 
x Yo 
B. can do ; work in 1 day 7 a : 
OS tee 1 iy. @ 
Woy ie z 40 165 
A.+B. did 3% or 2 in 6 days “. ©= 2A. 
B. did the remaining ? in 24 days 
ioe 8 oe 
fe OS oy Ee es 
a. bee 
e—1 Ye 
2a? —-17x= —21 
z=7 or 1§ 


494 2-0 2-0 2ia-—0) 


o° tbe + bar 4+ tog Bae) 


x’? —bx—-ax+ab — ¢—-a—b 
(“-b) (2x-a-b) _ X(a—b) 
xv?—bx—ax+ab x—-a-—b 
2x—a-—b y 


—be—axt+ab x—-a—b 

2x? — 26a — 2axr+ 2ab = 2x? - 8ax—3bx4+2ab+a?+6? 
ba+ax=a7?+b? 

2(a+6)=a7+6' 


eto 
a+b 
495. Speed of faster train 2 miles per hour 496. 2:8=64:2 
Speed of slower train y miles per hour x = 256. 
Then 2—y=5 497. /=1+(n—1) 
Ana ee 14itn 
ga 45 = 
- Hence x=30, y=25. a 
n=12. 
Page 289. 
pe 5 Oe 1 2 oe b? 4 Db 
501. 2 ace (2)! ‘5 (2) at ae 
b \ Peay: BJ) be 


1 
Z 


502. 


504. 
506. 
508. 


513. 


019. 
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1 n 1 


(omy )” = (ayn )” =anyinw any m = ay, 
9Y—-1-2V—4=9V'—1—-4Y —-1=5V —-1. 
See text-book, page 205, IIT. 


Since —qa taken 0 times is —ab, —a@ taken —b times is + ab, a 
result diametrically opposite in kind. See text-book, pages 8 
and 9. 


(~v—5)2=y+5 
(y—5)38=2+5 
e=13, y=11. 
Page 291. 

ae 
b. (a—b) (a+6)=a- 6". 
ce (x—y)=23 — 38z’y + 84y?— y’. 
d. a—[b—{c-—(d—e-f)}]=a—[b—- {e—d+e+f}]= 


a—[b—c+d—e-f |=a-—b+ce-dt+erf. 
| 8 tint vtartiak jantrant 
vave-2((9) ] -@) @ -@)@'-G)@- 


6/3 a 
4 a2 = 3a = 1 V3a. 


= 


3 es: 


522. x=body, 10 =head, + 10=tail 
 e=% + 20 
2 
and x = 40 
head = 10 ¢ =80. 
tail = 30 
526. 4u.zb5 =f 42.735 — 2940 94 a ° f h 
Wherefore x = 70000. sits Ey avout aiites ver 
94 
— (x—7) =20 
M @-7) 
x=A47. 


a34. 


The wheel revolves in 2 seconds. 1Z miles = 600 rods 
conditionally in w+1 seconds. 1 hour=3600 seconds 
3600 3600 


coe 600 


Fo xt+1 
Whence x = 2 seconds 
Hence rate per hour = 1800 rods = 53 miles. 
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537. 


538. 


539. 


541. 


542. 
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x = entire distance 
y =rate per hour 


aos schedule time 


A. 1 hour+1 higug Oe e — ~+3 hours 


Woy 
Whence x = 7y 
Bi 1 koors i tour 4° 4 So ee 
Y ay Y 


Whence y = 93+ miles 


.. x or Ty = 663 miles. 


x = time down 
2a = time up 
32 =8 

= 22 hours 


2% x 6=16 miles. 
Page 2904. 


(e+ytay) (2?+y?—zy). 
22+ — 32? —20=0 
pu d+ VOFI00 _ 3413 _ 16, -10 


4 4 4 


x =V4 or V-$= £2 or+3V—10. 
y=5— 3a, y? =25—8exr4 92", xy =5x— 32 


*, 52? — 20a +122? + 25 — 302+ 9a? = 1 


547. 
507. 


558. 


182? — 254 = —12 


x=1 or 42, Tana 
en ar" —@ oa _ 8069 _ 55.09 
r—1 ae 512 sachs 
a. bamt2 + [hath — 10amb"t? = 6.254 15.24.65 — 10.27.56 = 


160+ 1200 — 10000 = — 8640. 


xt+y=75, x—y =. 
mtv — anh mn min 1 ae ee 
n min mtn nm mtn m+n 

1. mn y m-n_m(m—n) 

A REN 1 m+n 

24: 3¢=2:8 . = 2 houm 
If 2a = time down 2x+= 4 hours 
3x = time up 3% x 4=14 miles. 


and 54=10 
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Page 296. 
th 
560. (atyt+z=21 
Ety=Z24+3 
1002+ 10y +24 198 =100z+ 10y+4 2. 


561. a. oo 2n —2n age 
: a “b%x — a2b% a"b = any? 


1 


mf i. ; 
an b—n2g—sn = ¢7 nh n a3 oan an a 
ee oa 


868. 1=a+(n—1)d=13 +9x3- 283 

Sx (=2) n= oe) 10 =150. 
2 2 

569. See text-book, page 225, 

gee 10.9.8,7.6.5 (2) (x)’ _ B5arty® 


72.8.4.5:6 \8) \3) 1944 


191 


573. Assume a. =aea . Cee 1 
Dividing b l= 
Dividing by a, a“—'=aaa. . Bis ea ablated ae 
. i Or aa. ae | 
: . ce 74 a 2 err 
rT “« q@ aa : 
au sah ee ee os 
“ Coe dee ‘ eae Ee 
Page 297 : 
575, S—_?_ Bl ak 
va t=ar"—! 
ae Pe PAR 
1—r . (3)"—1=0, and 
1-r= 1 = Co, 
: Se de Re - TE O14 AR 
576. V3tV Pe eee eo eo 


Reh y oe 7 chy ys 
577. See method of page 174, text-book. . 


680, 2?+37+2=(2+1)8 
(2+2) (x+1)=(2+1)8 
e+ 2+ (2+1) 274+ 2241 
S+e=) 

ch Vitd + tev 5. 


he 2 2 


2 
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581. Extract the square root, and the cube root of the result. 


582. Herode 2x miles oe 1 
: 588. Ve-3— 2 oe 
He rode pi hours V2+3 
. x—9=21V'10 
He walked : hours 2? —18x +81 —40 
= 2; 2—9= +210 
mn x=9+21V10. 
and x= mnt | 
mtn 
587. (x +1) (yt+1)=azy+14 592. x is the sum, y is the rate 
(2-1) (y+4) =2y. MEY _ 
a 100 a) 
ney} 
ue 
593. a. (2x4 5 te ie oe 


2 2 


s* (2445) Suet lo 
(27+65)—'=1 or 4 
2¢+5=1 or} 
“. ©= —2 or — 23. 
Page 299. 
595. x=Ilength, y=breadth 
(a+14) (y+14) =18696 ). 
xy = 5000. 
598, First integer = x—-3d 
Second integer = x— d 
Third integer = 7+ ad 
Fourth integer = x +3d 
Sum, 4y = 24 
x= 6 
Product, (x— 3d) (x--d) (w+ d) (x+8d) =945 
Substituting 6 for x, and simplifying, we find d=1 
Hence the integers are 3, 5, 7, 9. 


604. See No. 573. 608. Each horse cost 2 
606. See text-book, page 206, ITI. Basten os 
607. A turkey cost x, a duck y : 1 
6x+2y=15 oe 
14° Ot 1} 100 
Hence x = 50, 
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